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A3STRACT 


The  agreement  between  Canada  and  the  United  States 
for  a  multi-purpose  development  of  the  Columbia  River 
3  as  in  established  a  number  of  economic  and  legal  pre¬ 
cedents  for  the  utilization  of  water  resources  in  an 
international  river  basin.  The  primary  objective  of  the 
thesis  is  to  evaluate  the  economic  import  of  the  agree¬ 
ments  incorporated  in  the  Columbia  River  Treaty  and 
Protocol  in  terms  of  their  ability  to  ensure  the 
maximization  of  the  benefits  derived  from  a  multi¬ 
purpose  river  development. 


The  basic  conclusion  of  the  thesis  is  that  the 
economic  format  on  which  the  Treaty  and  Protocol 
Agreements  were  formulated  was  incomplete  and  at  best 
misleading.  Particular  emphasis  is  placed  on  the 
inadequate  treatment  of  the  problems  of  regional  growth, 
technical  advance  and  the  efficient  utilization  of  water 
resources  in  the  Canadian  portion  of  the  Columbia  River 


Basin. 
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CHAPTER  I 


INTRODUCT ION 


77  a ter  is  far  from  a  simple  commodity. 

Water* s  a  sociological  oddity. 

Water* s  a  pasture  for  science  to  forage  in. 
Water's  a  mark  c-f  our  dubvious  origin. 

Water's  a  link  with  a  distant  futurity. 

Water's  a  symbol  of  ritual  purity. 

Water  is  politics,  water's  'religion. 

Water  is  just  about  anyones  pigeon. 

Water  is  frightening,  water's  endearing. 

Water's  a  lot  more  than  mere  engineering. 

Water  is  tragical,  wafer  is  comical. 

Water  is  far  from  the  Pure  Economical, 

So  studies  of  water,  though  free  from  aridity,  | 
Are  apt  to  produce  a  good  deal  of  turbidity, 

it  is  evident  that  Professor  Soulding  is  not  the 
American  equivalent  of  Sri  tain's  poet  laureate;  however, 
in  the  course  of  one  short  verse  he  has  managed  to  make  a 
number  of  succinct  and  penetrating  comments  which  aptly 


characterize  the 
emanating  from  a 
a i  locating  wo t er 
There  will  be  nc 


mix  of  social  and  scientific  opinions 
consideration  of  the  problems  involved 
resources  to  various  alternative  ends. 

a f t errip  t  mad e  in  this  t he  sis  to  explain 


i  n 


wh  y 


problems  in  the  field  of  water  resource  economics  arouse 


emotive  responses  from  almost  all  of  the  various  vested 


K»  E.  Moulding,  "The  Economist  and  the  Engineer: 
Economic  Dynamics  of  Water  Resource  Development",  Economics 
and  Public  Policy  in  Water  Resource  Development,  Edited  by 
Si  Cl  Urn  r  f  h  and  Smery  Nj  CasTTe  FA  me  s','  I  owa :  I  owa  State 
University  Press,  1965),  p,  86. 


w* 

interest  groups  in  society.  Sou  I  ding’s  verse  serves  as  a 
useful  description  of  the  prevailing  state  of  affairs. 

The  basic  reason  for  undertaking  a  critical  exam¬ 
ination  of  the  agreements  incorporated  in  the  Columbia 
River  Treaty  and  Protocol  is  to  refute  or  accept  the  con¬ 
tention  that  the  economic  analyses  underlying  major  water 
resource  studies  in  Canada  are  generally  incomplete  and  do 
not  serve  as  a  useful  guide  for  policy  decisions.  The 
Columbia  River  Treaty  end  Protocol  was  chosen  for  this  type 
of  an  examination  because  it  not  only  involves  the  conven¬ 
tional  problems  of  attempting  to  evaluate  the  benefits  and 
costs  to  society  involved  in  constructing  joint  hydro¬ 
electric  and  flood  control  projects  within  a  particular 
region,  but  also  the  problems  involved  in  developing  the 
water  resources  of  an  international  basin  in  such  a  way  that 
it  is  of  a  mutual  benefit  to  each  of  the  respective  riparian 
It  is  felt  that  given  the  current  interest  in  multi-purpose 
river  development  in  Canada--for  example  the  Churchill  Falls 
project  in  Labrador,  the  St,  John  River  development  proposal 
in  New  Brunswick  and  the  Nelson  River  studies  in  Manitoba-- 
a  careful  appraisal  of  the  economic  analyses  carried  out  on 
the  Columbia  Basin  could  reap  substantial  benefits  in  terms 
of  suggesting  methods  of  resolving  problems  common  to  all 
infer  and  infra  regional  water  allocation  projects. 

ir  should  be  noted  that  the  topics  discussed  in  the 
thesis  are  only  concerned  with  the  economic  aspects  of  the 


. 
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a! location  of  water  resources  in  the  Columbia  River  Basin. 

The  multitude  of  political,  engineering  and  sociological 
factors  are  examined  only  in  the  sense  that  they  have  certain 
economic  costs  and  benefits,  not  in  terms  of  offering  any 
explanation  of  their  occurence. 

There  are  two  basic  economic  tools  of  analysis  which 
are  employed  in  various  portions  of  the  thesis.  It  is 

assumed  that  both  too  I s, cos t -bene f ? t  analysis  and  regional 

I 

growth  analysis  are  common  knowledge. 

H  i  s tor  i  ca  I _  Su mrn ary  of  t he  Ma  i_n_  £ ve n t s  Le a d  ?  n q  i  o 
t _he  C omm e n c em  e~n t~  b  C o nst r* j ict  i  o n  on  the 
Columbia  River  Treaty  Projects 
(  1944  -  1964) 

There  are  a  number  of  events  which  have  affected  the 
course  of  development  of  the  Columbia  River  Treaty  and 
Protocol  agreements.  It  is  essential  for  a  clear  under¬ 
standing  of  the  economic  implications  of  the  effect  of  basic 
changes  in  the  Treaty  agreements  that  the  temporal  sequence 
of  these  events  should  be  carefully  delineated. 

The  initial  step  in  the  i nvest i gat i on  of  the  water 

resources  of  the  Columbia  River  Basin  originated  in  1944  from 

a  joint  request  submitted  by  Canada  and  the  United  States  to 

the  International  Joint  Commission: 

It  is  desired  that  the  Commission  shall  determine  whether 
in  its  judgment  further  development  of  the  water  resources 

.  -  -  .  ~ 

Refer  to  A.  R.  Prest  and  R.  Turvey,  "Cos t -Bene f i t 
Analysis:  A  Survey",  Resource  Allocation,  Vo  I .  Ill  of  Surveys 
of  Economic  Theory  (New  York:  St.  Martin’s  Press,  1967), 
pp.  1135-207  and  H.  S.  Per  I  off  e  t .  a  I ,  Recions,  Resources  and 
Economic  Growth  (Lincoln,  Nebraska:  University  of  Nebraska 
Press,  I960),  pp.  55  -  106. 


of  the  river  basin  would  be  practicable  and  in  the  public 
interest  f r om  the  points  of  view  of  the  two  governments, 
having  in  mind  (A)  domestic  water  supply  and  sanitation, 

(3)  navigation,  (C)  efficient  development  of  water  power, 
(D)  the  control  of  floods,  (E)  the  needs  of  irrigation, 

(F)  reclamation  of  wet  lands,  (G)  conservation  of  fish 
and  wildlife,  and  (H)  other  beneficial  public  purpose. 

This  request  led  to  the  formulation  of  the  International 

Columbia  River  Engineering  Board  to  undertake  the  necessary 

research  studies. 

Fifteen  years  elapsed  between  the  commencement  of  the 
International  Columbia  River  Engineering  Board  studies  of 
the  Columbia  River  basin  and  the  tendering  of  their  final 
report  to  the  International  Joint  Commission  on  March  I,  1959. 
During  this  fifteen  year  period  a  number  of  surveys  of  portion 
of  the  Columbia  basin  were  undertaken  by  the  American  Army 
Corps  of  Engineers;  their  report  on  the  American  portion  of 
the  basin  was  submitted  in  1949,  The  main  international  con¬ 
sequence  of  the  Army  Corps  studies  was  an  American  proposal 
to  the  International  Joint  Commission  for  permission  to 
construct  a  dam  on  the  Kootenay  River  at  Libby,  Montana  to 
provide  hydro-e lec tr i c  and  flood  control  benefits  in  the 
American  portion  of  the  basin.  This  proposal  coupled  with 
American  worries  over  providing  sufficient  resevoir  storage  to 
meet  future  power  demands  led  to  a  request  in  1959  by  both 
Canada  and  United  States  to  the  international  Joint  Commission 
ask  inn  for  the  issuance  of  the  International  Columbia  River 

V-/ 

*  International  Columbia  River  Engineering  Board, 

Water  Resources  of  the  Columbia  River  Basin  (Abstract ) ,  a 
Report  to  the  International  Joint  Commission  -  United  States 
and  Canada  (Washington;  The  Board,  1959),  p.  !, 
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Engineering  Board  report  on  the  Columbia  River  Basin.  After 
receiving  the  report  both  governments  requested  an  additional 
study  by  the  International  Joint  Commission  to  see  if  a  basis 
could  be  found  for  sharing  the  benefits  and  costs  resulting 
from  the  construction  of  i n ter-re I ated,  multi-purpose  storage 
resevoirs.  During  the  period  between  the  issuance  of  this 
report  (International  Joint  Commission  report  on  ‘'Principles 
for  Determining  and  Apportioning  Benefits  from  Cooperative 
Use  of  Storage  Waters  and  Electrical  Interconnection  within 
the  Columbia  River  System”,  submitted  December  29,  1959)  a 

number  of  meetings  were  held  between  the  governments  of 
Canada  and  British  Columbia  in  an "at  tempt  to  formulate  a 
common  approach  to  be  used  in  the  forthcoming  negotiations 
with  the  United  States. 

The  first  of  a  series  of  meetings  between  Canadian 
and  American  negotiators  started  on  February  II,  I960.  On 
the  basis  of  agreements  achieved  in  the  subsequent  discussions 
the  represent  at i ves  of  each  country  signed  the  Columbia  River 
Treaty  on  January  17,  1961  at  Washington,  D.  C.  The  American 

Senate  ratified  the  Treaty  within  a  few  months  after  signing; 
however,  ratification  by  Canada  did  not  occur  because  a 
difference  of  opinion  arose  between  Canada  and  British  Col¬ 
umbia  over  the  definition  of  each  government’s  respective 
responsibilities  and  British  Columbia’s  desire  to  change  or 
amend  certain  of  the  Treaty  agreements.  In  essence  the  sale 
of  the  Canadian  share  of  the  American  increase  in  hydro- 
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electricit  .-suiting  fr orn  Canadian  storage  and  the 
Government  of  Canada's  ban  on  the  export  of  hydro-e I ec t r i c 
power  were  tiv  two  basic  points  of  contention.  The  impasse 
between  the  o  governments  remained  until  1963  when  Prime 
Minister  T  -arson  . and  President  Kennedy  agreed  to  undertake 
negotiations  on  a  Protocol  to  the  Treaty  which  would  embody 
certain  clarifications  and  adjustments  to  the  original 
Treaty  agr  .  en  nts.  After  this  action  by  the  Federal 
Government  the  governments  of  Canada  and  British  Columbia 
signed  an  eg  cement  on  July  8 ,  1963  (British  Co  I  umb i a-Canada 

Agreement  5  wt  ; ch  delineated  the  roles  and  areas  of  res- 
pons i b i ! i f ? es  of  each  respective  government.  Negotiations 
on  the  Protocol  between  Canada  and  the  United  States  com¬ 
menced  on  scqiist  I,  1963,  On  January  22*  1964  the  exchange 

of  notes  cs  %aining  the  amendments  to  the  Treaty  were  signed 
between  Canada  and  the  United  States  and  on  March  3*  1964 

the  Columbia  Uiver  Treaty  and  Protocol  agreements  were  referred 
to  the  Standing  Committee  on  External  Affairs,  In  September 
1964*  after  two  decades  of  study  and  negotiations  the 
ratific.ati  is  of  the  Treaty  and  Protocol  were  exchanged 
between  C,  w  u  and  the  United  States, 


CHAPTER  I  I 


BACKGROUND  TO  THE  COLUMBIA  RIVER  TREATY  OF  196  i 

Topography  of _ the  River  and  J t  s  Basin 

The  Columbia  River  has  one  of  the  largest  volumes  of 
flow  of  any  river  in  North  America*  Its  mean  annual  discharge 
of  250,000  cubic  feet  per  second  is  exceeded  only  by  the 
Mississippi*  Mackenzie  and  St,  Lawrence  rivers.  The  Columbia 
basin  has  a  maximum  width  of  750  miles  and  extends  approx¬ 
imately  270  miles  north  into  Canada  and  550  miles  south  into 
the  United  States,*  The  Canadian  portion  of  the  basin 
(39,500  square  miles)  is  located  in  southeastern  British 
Columbia  while  the  American  portion  (219,500  square  miles) 
encompasses  the  major  portions  of  the  states  of  Idaho,  Oregon, 
Washington  and  Montana  (west  of  the  Continental  Divide)  and 
relatively  small  areas  of  Nevada,  Utah  and  Wyoming.  (Refer 
to  Figure  I , ) 

The  source  of  the  Columbia  River  is  Columbia  Lake, 
situated  in  the  Rocky  Mountain  Trench  at  an  altitude  of 
approximately  2,654  feet.  The  Co  I umb i a  R  i  ver  f lows  in  a 
nor thwester I y  direction  from  Columbia  Lake  around  the  northern 
extensions  of  the  Purcell  and  Selkirk  mountains,  at  which 

'^Fiqure  I  provides  orientation  for  the  discussion  sur- 
round  inn  the  toooor aoh i ca  I  character i st ics  of  the  Columbia 

V>  •  • 

Basin, 
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point 


sharp 


Send)  and  f lows 


i  n  a 


■  8- 


i t  makes  a 


turn  (The  3  i  g 


FIGURE  I . -~Deve lopmen ts  in  Columbia  River  system 
existing  or  under  construction  in  I960,  and  those 
proposed  during  Treaty  negotiations.* 

southerly  direction  down  the  Selkirk  Trench  to  its  confluences 
with  the  Kootenay  and  the  Pend  d’Oreille  rivers.  The  total 
distance  traversed  by  the  Columbia  River  in  Canada  is  approx¬ 
imately  480  miles  while  the  total  decrease  in  altitude  from 
its  source  to  the  international  border  amounts  to  1,366  feet. 
The  flow  on  the  ma  instem  of  the  Columbia  Rivc-r  at  the  inter- 


J .  V ,  Krut  i  I  la.  The  Columbia  River  T rea ty  (Salt i more, 
Maryland:  John  Hopkins  Press,  1967),  p.  24. 
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national  border  is  equai  to  4  0%  of  the  river1 s  ultimate  dis¬ 
charge.  Seventeen  per  cent  of  this  flow  is  from  the  Columbia 
proper,  12%  is  contributed  by  the  Kootenay  River  while  the 
remaining  ii%  is  accredited  to  the  Pend  d ‘Oreille  River. 

In  the  United  States  the  Columbia  River  flows  south¬ 
ward  until  it  reaches  its  confluence  with  the  Spokane  River; 
at  this  point  it  changes  direction  and  flows  westward  until 
it  is  joined  by  the  Okanogan  River.  From  this  juncture  the 
river  flows  in  a  southerly  direction  until  it  is  joined  by 
the  Snake  River  and  flows  westward  into  the  Pacific  Ocean. 

The  total  distance  from  the  source  of  the  Columbia  River  to 
the  Pacific  Ocean  is  1,225  miles,  while  the  total  over-all 
fall  of  the  river  is  approximately  2,654  feet. 

During  the  negotiations  surrounding  the  Columbia  River 
Treaty  and  the  ensuing  Protocol  the  Kootenay  River  served  as 
a  main  point  of  focus  in  the  various  hydro  and  flood  control 
projects  suggesled  by  both  Canada  and  the  United  States.  It 
is  useful  to  carefully  trace  the  circuitous  path  described  by 
this  river  as  it  flows  through  both  countries.  The  source  of 
the  Kootenay  River  is  located  in  the  Rocky  Mountains  south  - 
east  of  Golden,  British  Columbia  at  an  altitude  of  4,150  feet. 
(Refer  to  Figure  I.)  The  river  parallels  the  Columbia  River 
for  a  distance  of  eighty  miles  before  it  turns  in  a  westerly 
direction  and  enters  the  Rocky  Mountain  Trench.  At  Canal 
Flats  the  Kootenay  River  passes  within  a  mile  of  Columbia 
Lake  before  continuing  in  a  southerly  direction  across  the 
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international  border.  I t s  southward  progression  into  the 
United  States  ends  near  Libby,  Montana  where  it  swings  north¬ 
ward  along  the  Purcell  Trench  and  enters  Canada  approximately 
forty-seven  miles  downstream  from  Bonners  Ferry,  Idaho.  It 
flows  another  twenty-eight  miles  in  Canada  until  it  reaches 
Kootenay  Lake  and  is  joined  by  the  discharge  from  the  Duncan 
River  flowing  southward  into  the  north  end  of  the  lake.  From 
the  outlet  of  the  lake,  the  Kootenay  River  flows  in  a  westerly 
direction  to  join  the  Columbia  River  near  Castlegar  some 
twenty-nine  miles  from  the  border.^ 


C  I  ima  t  ic  and  F  low  Condi  t  ions  of  the  3  a  s  i  n. 

The  climatic  conditions  of  the  Columbia  River  Basin 
tend  to  provide  a  maximum  river  flow  during  the  late  spring 
and  early  s umme r  mo n t h s  and  a  mi n i mum  f I ow  during  the  w ?  n t er 
months  of  January  and  February.  The  main  meteorological 
factors  responsible  for  this  hydrological  variability  on  the 
mainstream  of  the  Columbia  River  result  from  a  combination 
of  continental  and  maritime  influences.  The  maritime  conditions 
prevail  west  of  the  Cascade  range,  while  on  the  east  side 
coniinental  weather  patterns  prevail  during  the  summer. 

Reference  to  Figure  2  indicates  the  extreme  variability  of  the 
levels  of  precipitation  in  various  sections  of  the  basin.  As 
an  example,  it  has  been  noted  that  an  annual  precipitation  of 
IbO  inches  has  been  recorded  along  the  summits  of  the  Coastal 


P  e  n  d 


Approximately  thirteen 
d*0reille  River  joins  the 


miles  below  this  point  the 
mainstream  of  the  Columbia  River. 


.  : 


*  t 


NUAL  PRECIPITATION 


Less  than  10  inches 
10  to  20  inches 
20  to  40  inches 

i - 1  40  to  60  inches 

|  ■  ■  •  60  to  30  inches 
30  to  100  inches 
j  Over  ICO  inches 

kohyetal  valves  a'e  based  on  50- 
year  period,  1996-19-5,  using  a- 
vjdat le  precipitation  and  runoff 
records. 

Oe‘3  obtained  from  records  of  the 
Dept,  of  Transport  (Ca-cda)  and 
the  U.5.  Weather  Bureau. 
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Range  while  at  the  same  time  certain  areas  of  central  '/ash¬ 
ing  t  o  n  have  recorded  a  precipation  level  of  only  seven 
i nches . 

On  the  west  side  of  the  Cascades  the  majority  of  the 
precipation  occurs  in  the  form  of  rain,  usually  during  the 
winter  months.  As  a  result  there  is  generally  a  one  to  one 


2. — Climatic  char ac ter ist 
Columbia  River  Basin, 


)rrespondence  between  the  period  of  peak  precipitation  and 


p 
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peak  runoff.  On  the  east  side  of  the  Cascades  and  the 
western  slopes  of  the  Rockies  the  precipitation  occurs 
mostly  in  the  form  of  snow  which  accumulates  in  packs  until 
the  spring  thaw.  The  rate  of  release  of  the  moisture  trapped 
in  the  snow  packs  is  governed  by  the  temperatures  experienced 
during  the  spring  and  summer  months.  Warm  spring  rains  and 
high  temperatures  often  combine  to  produce  severe  floods  in 
the  plains  of  the  I  owe  r  Col  urnb  i  a , 

The  largest  known  flood  on  record  occurred  during 
June  of  1894,  The  maximum  discharge  at  The  Dalles,  Oregon 
was  estimated  at  1,240,000  cubic  feet  per  second  while  the 
peak  stage  was  26.6  feet  above  the  stage  at  mean  annual  flow. 
The  extremity  of  variation  of  mainstream  flow  on  the  Columbia 
River  at  the  international  boundary  has  ranged  from  680,000 
to  12,900  cubic  feet  per  second.  At  Revelstoke  (on  the 
upper  Columbia)  the  highest  recorded  flow  exceeds  the  lowest 
by  a  factor  of  ninety-nine.  By  contrast  the  St,  Lawrence 
River  flows  range  from  two  to  one.  On  the  basis  of  the 
preceeding  discussion  it  is  a  sine  qua  non  for  optimal  hydro¬ 
electric  and  flood  control  operations  on  the  Columbia  to 
provide  adequate  regulation  of  the  stream  flow  variation. 

The  P re- treaty  Development  of  the  Columbia  Basin 

Flood  Control  and  Hyrdo-electr  ?  c  Dove  I  oprnen  t  on  the 
Arner  i  can  P  or  t  ion  of  t  he  Co  1  unb  i  a  R  i  ver 


Prior  to  the  signing  of  the  Columbia  River  Treaty  in 


196  1  a  substantial  amount  of  mu  I t i -purpose  river 
(primarily  for  flood  control  and  hydro-e I ectr i c 
been  carried  out  in  the  United  States.*  In  its 
the  Internationa!  Joint  C omm ission  noted  that: 


deve  I opmen t 
purposes)  had 
1959  r  e  p  o  r  t 


The  area  of  major  flood  damage  in  the  Columbia  Basin  lies 
alona  the  140  mile  reach  of  the  mainstern  below  Bonneville 

V-/ 

Dam.  The  flood  plain  consists  of  a  series  of  low,  flat 
areas  generally  three  to  four  miles  wide  and  five  to  ten 
miles  long,  separated  by  sloughs  or  minor  tributaries 
entering  the  main  channel.  Because  of  high  agricultural 
values  as  well  as  high-value  urban  or  industrial  develop¬ 
ment  approximately  sixty  per  cent  of  this  flood  plain  has 
been  protected  in  some  degree  by  levees  and  other  protective 
works .2 


Flood  levels  experienced  during 


!956  demonstrated  that  these 


works  were  sufficient  to  contain  floods  up  to  800, 000  cubic 
feet  per  second  as  measured  at  The  Dalles.  These  facilities 
coupled  with  the  existing  10.5  million  acre -feet  of  potential 


storage  available  upstream  leave  the  flood  plain  subject  to 
approximately  21%  of  the  total  potential  damage. 

One  general  comment  suffices  to  describe  the  hydro¬ 
electric  development  on  the  American  portion  of  the  Columbia 
River  as  of  I960.  The  American  hy dro-e lectr r c  development  of 


the  Columbia  River  basin  neqlected  to  provide  sufficient 
storage  resevoirs  and  as  a  result  the  hydro  authorities 


At  this  time  the  British  Columbia  portion  of  the  Col¬ 
umbia  mainstern  did  not  have  installations  on  it.  Limited 
development  had  taken  place  on  the  lower  Kootenay.  (Refer  to 
Figure  I  and  Table  I  for  relevant  locational,  head,  storage  and 
capacity  information.) 

2 

International  Columbia  River  Engineering  Board,  "Ma  in¬ 
stem  Columbia  River  and  Minor  International  Tributaries  in  the 
United  States'*,  7/ a  t  er  Re  sources  of  the  Col  umb  i  a  River  Basin , 
Appendix  V,  a  Report  to  the  International  Joint  Commission  - 
United  States  and  Canada  (Washington:  The  Board,  1959). 
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wers  unable  to  operate  their  existing  installations  within 
any  type  of  an  optimal  power  generation  framework.  Examin¬ 
ation  of  Table  I  indicates  the  majority  of  the  installations 
are  • run-of-the-r iver *  plants.  On  the  ma instem  there  is 
approximately  9,7  million  k i  I owa 1 1  s  of  installed  c op aci ty 
with  storage  facilities  of  only  approximately  6,1  million 
acre-feet.  The  importance  of  the  relationship  between 
power  and  storage  is  easily  demonstrated  by  referring  to  an 
example  provided  by  J.  V,  Krutilla,*  Krutilla  maintains  that 
without  regulation  the  Columbia  River  system  in  1959  could 
only  produce  2,972  megawatts  of  'prime  power*.  Utilization 
of  the  storage  for  stream  regulation  provides  5,310  megawatts 
or  an  80%  increase  in  output.  Without  any  further  development 
of  head  an  additional  5,5  million  acre- feet  of  storage  up¬ 
stream  from  Grand  Coulee  Darn  would  provide  an  increase  of 
prime  power  of  1000  megawatts.^ 


I 


Ibid,,  pe  23. 


“The  term  *prime  power*  is  used  in  a  special  sense. 
Power  is  sold  to  a  consumer  on  the  basis  that  the  power  will 
be  available  at  the  convenience  of  the  consumer.  This  is 
reflected  in  peak  demands  on  a  system.  The  ability  of  a 
system  to  meet  its  peak  demands  is  referred  to  as  the  firm 
I oad-carry i ng  capability  or  the  ’dependable  capacity*  of  Ihe 
system.  Thermal  and  hydro-e I ectr ic  systems  differ  in  that 
the  installed  capacity  of  a  hydro  system  does  not  necessarily 
represent  the  dependable  capacity  of  the  system.  The  produc¬ 
tion  of  hydro-e I ec tr i c  power  is  directly  related  to  the  flow 
of  water  over  a  given  head.  The  dependable  capacity  of  the 
system  is  subject  to  a  constraint  determined  by  the  amount  of 
water  available  during  the  most  adverse  stream  flow  conditions. 
It  is  obvious  that  storage  which  regulates  stream  flow  has  an 
important  bearing  on  the  dependable  capacity  of  the  system 
since  a  basic  charac ter i st i c  of  electric  power  is  that  it 
cannot  bo  stored  or  accumulated  for  future  dispensation. 


r A  3  L  £  !  .  — A'l  a  j  o  r  p  owe  r 

p  r  o  j  e  c 

t s  on 

the  Columbi 

a  and  major 

fributaries  e 

ast  of 

Cascades, 

1959  1 

Gross 

1 nsta 1  led 

Storage 

P  ro jec t  s 

Head 

capac i t  y 

( acre- 

( f eet ) 

(  k  i  1  ovva  1 1 

s )  feet) 

Kootenay  River 

Corra  Linn 

53 

40,500 

617,000 

Upper  Bonn ing ton 

70 

54,700 

Pondage 

L  owe r  3  o  n  n i n  g  t  o  n 

70 

47,250 

Pondage 

South  Sloe an 

70 

47, 250 

Pondage 

Brilliant 

93 

3  1,600 

Pondage 

Clark  F  o  r  k  ~P  e  n  d  0  r  e  i  I 

le 

Hungry  Horse 

477 

235,000 

2,930,000 

Kerr 

187 

168,000 

1,219,000 

T h omp son  Falls 

47-60 

30,000 

P  o  n  d  a  g  e 

Noxon  Rapids 

154 

336,000 

Pondage 

Cabinet  Gorge 

97 

200,000 

Pondage 

A  1  b  e  n  i  Falls 

23 

42,600 

1,  155,000 

Sox  Canyon 

* 

23-42 

60,000 

Pondage 

Wane t  a 

210 

144,000 

Pondage 

Snake  River  and  Tributaries 

Pali sades 

245 

!  14,000 

1,202,000 

Amer i can  Falls 

48 

27,000 

— 

Upper  Salmon 

45 

34,500 

Pondage 

Lower  Salmon 

59 

60,000 

Pondage 

Anderson  Ranch 

326 

27,000 

423,200 

Brown  1 ee 

272 

360,400 

1,000,034 

Oxbow 

122 

190,000 

Pondage 

Little  Goose 

100 

405,000 

Pondage 

L owe r  Mon ume n t  a  1 

100 

405,000 

Pondage 

Ice  Harbor 

100 

270,900 

Pondage 

Columbia  River  (Mai  n  s  t  ern ) 

Grand  Coulee 

34  1 

1,944,999 

5,072,000 

Chief  Joseph 

17  1 

1,024,000 

Pondage 

We  1  1  s 

68 

490,000 

Pondage 

Rocky  Reach 

95 

712,000 

Pondage 

Rock  Island 

49 

206,400 

P  o  n  d  a  q  e 

Wa nap  urn 

30 

33  1,000 

500,000 

Priest  Rapids 

SO 

788,000 

170,000 

Me  Nary 

73 

980,000 

Pondage 

John  Day 

104 

1,200,000 

500,000 

The  Dalles 

86 

1, 1 19,000 

Pondage 

3  o  n  n  e  v  i  1  1  e 

59 

5  18,400 

Pondage 

!n  its  1959  report  the  International  Columbia  River 
Engineering  Board  noted  that  while  only  13.3  million  acre- 
feet  of  storage  capacity  was  available  for  use  by  power 
plants  on  the  ma instem  of  the  Columbia  River  there  existed 
potential  resevoir  sites  in  the  American  portion  of  the 
basin  which  could  increase  the  storage  capacity  to  approx¬ 
imately  50  million  acre-feet.  This  seems  to  greatly  under¬ 
state  the  problems  involved  in  obtaining  large  tracts  of 
land  for  resevoir  storage  in  the  Pacific  Northwest,  given 
the  political  influence  of  conservationists  and  landowning 
groups  in  that  area.  In  a  more  realistic  appraisal  of  the 
situation  the  ‘Board*  pointed  out  the  existence  of  a  number 
of  favourable  sites  in  British  Columbia  which  could  provide 
the  storage  required  for  an  optimal  utilization  of  water  in 

the  basin  with  only  a  minor  degree  of  conflict  to  vested 

I 

interests. 


The.  prime  power  capability  of  a  system  refers  to  the 
average  generation  capability  of  a  system  over  the  'critical 
period*.  The  critical  period  refers  to  that  period  of  time 
between  the  beginning  of  drafting  from  full  resevoir  eleva¬ 
tions  to  the  completion  of  the  refilling  operation.  In 
effect,  since  electric  energy  cannot  be  stored  the  potential 
energy  of  water  is  stored  by  returning  the  water  to  the 
resevoirs  for  release  at  times  when  the  rate  of  utilization 
through  the  turbines  exceeds  stream  flow  into  the  resevoir. 


In  the  case  where  power  is  generated  when  the  cumula¬ 
tive  inflow  to  the  resevoirs  exceeds  storage  capacity  and 
firm  load  requirements  the  ’excess'  energy  is  referred  to  as 
secondary  or  interrupted  power  and  sold  on  an  'if  and  as 
available*  basis  provided  a  market  is  available.  It  is 
evident  that  the  existence  of  large  amounts  of  secondary 
energy  in  a  system  has  important  repercuss i ons  on  the  value 
of  additional  storage  added  to  the  system. 


International  Columbia  River 
Abstract,  I o c .  c i t . 


Engineering  Board, 
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Deve  I  op  men  t  s  i  n  the  Canadian  Portion  of  the  Coiurnb  ija 
Basin 


An  examination  of  Figure  I  shows  that  relatively  few 
hydro-e lectr ic  sites  were  developed  in  the  Canadian  portion 
of  the  Columbia  basin.  In  fact  prior  to  1961  there  was  no 
development  on  the  ma instem  of  the  Columbia  and  only  364 
feet  of  head  developed  on  the  lower  Kootenay  between 
Kootenay  Lake  and  the  mouth  of  the  Kootenay  River.  The  dev¬ 
elopment  at  the  Brilliant  site  (along  with  outlet  improvements 
on  the  Kootenay  lake)  provided  800,000  acre-feet  of  controlled 
storage  and  a  maximum  potential  hydro-e lectr ic  output  of 
27  1 , 000  k i  I owat  t  s . 

it  is  evident  from  a  comparison  of  the  American  and 
Canadian  developments  that  the  United  States  entered  the 
Columbia  negotiations  with  the  intent  of  obtaining  storage 
resevoirs  in  British  Columbia  for  the  purpose  of  providing 
flood  control  and  increased  hydro-e I ec t r i c  generation  on 
the  lower  Columbia  River.  Since  Canadian  development  of 
the  Columbia  River  system  was  relatively  negligible, 

Canadian  negotiators  were  in  a  position  where  they  could 
examine  the  widest  range  of  alternative  developments  with¬ 
out  facing  the  constraint  of  attempting  to  optimize  the  use 
of  existing  capitate ornm i  1 1 me n t  s . 
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CHAPTER  i  I  I 


THE  SASIC  ECONOMIC  FORMAT  OF  THE 
COLUMBIA  RIVER  TREATY 

Two  major  reports  of  the  International  Joint  Commis- 
s ion,  presented  in  March  and  December  1909,  served  as  the 
basic  economic  format  on  which  the  Canadian  and  American 
Treaty  proposals  were  predicated.*  The  main  purpose  of  this 
chapter  is  to  briefly  set  out  the  main  .tenets  of  both  reports. 
The  economic  implications  of  the  International  Columbia  River 
Engineering  Board  plans  of  development  and  the  various 
principles  contained  in  each  report  will  be  examined  in 
Chapter  IV. 


T h e  International  Columbia  River  Engineering  Board 

Report 


R  i  v  e  r 


The  March  1959  report  of  the  International  Columbia 
Engineering  Board  to  the  International  Joint  Commission 


identified  three  possible  alternative  plans  of  development 


which  they  stated  would  produce  potential  benefits  that 


I  n t er na t i ona  I  Columbia  River  Engineering  Board, 

'  V-/  r 


App 
r 


io  i  ii,  r\  u  5 

,  submitted  to  the  I n I erna t i ona I 
United  States  and  Canada  ( Wash i no t on : 


to 


J  o  i  n  t 

commission  -  uni  red  s Tares  ana  Canada  ivvasn  i ng r on:  The  Board, 
March  1959),  and  "Principles  for  Determining  and  Apportioning 
Benefits  from  Cooperative  Use  of  Stoaqe  of  Waters  and 


tern" 


Electrical  Interconnection  Within  the  Columbia  River  Syu.^.,»  , 
a'Report  by,  the  International  Joint  Commission,  The  Columbia 
R  i  v e r  T r e a t y  Pro!  oc o JL ja nd  Re  lat ed  Documents ,  Issued  by  the 
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would  be  nearly  equal  in  terms  of  their  total  effect  on  the 
Columbia  River  3asin. 


the  1 1  o  n  -D  i  v  e  r  s  i  o  n  Plan 

The  Non-Diversion  Plan'  does  not  interfere  with  the 


FIGURE  3. — Non-D i vers  ion  Plan. 

natural  channels  of  the  respective  rivers.  Storage  for  flow 
requlation  would  be  established  at  Arrow  Lakes  and  Mica  on 
the  Columbia  River  and  at  one  of  two  alternative  sites  on 


Department  of  External  Affairs  and  Northern  Affairs  and 
National  Resources  (Ottawa:  Queen's  Printer,  February  1964), 
pp.  39  -  55. 

Note  this  plan  is  referred  to  as  sequence  VII  in  the 
International  Columbia  River  Engineering  Board  report. 
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the  upper  Kootenay,  Dorr-3ull  River  on  the  Canadian  side  cf 
the  border  or  Libby,  Montana  on  the  United  States  side. 
Either  one  of  the  two  alternative  sites  would  regulate  flows 
on  the  lower  Kootenay  and  Columbia  rivers. 


The  Dorr  Creek  Diversion  P I  an 

I 

I  he  Copper  Creek  and  Dorr  Diversion  Plans  are  alter¬ 
natives  which  exclude  the  Non-Diversion  Plan.  The  Dorr  Creek 


FIGURE  4. --Dorr  Creek  Diversion  Plan, 


In  the  international  Columbia  River  Engineering  :3oard 
report  the  Dorr  Diversion  Plan  is  referred  to  as  sequence  IX. 
General  /AcNaughton  (at  one  time  a  Canadian  represen  t  a  t  i  ve  on 
the  International  Joint  Commission)  strongly  championed  a 
variation  of  the  above  scheme.  His  plan  has  often  been  called 
the  AvcNaughton  Plan  of  development  or  scheme  IXA.  The  sole 


d  i  f  f  erence 


th 


between  sequence  IX  and  IXA  lies  in  the  height  cf 


e 


High 


cause  os 


Arrow  Dam.  McNaugh ton  favored  a  lower  structure  be- 
the  rather  extensive  rloodina  which  would  occur  in 


Diversion  Plan  is  based  on  a  diversion  of  the  Kootenay  River 
into  the  Columbia  River  near  Canal  Flats.  Approximately 
3,000  cubic  feet  per  second  of  the  11,000  cubic  feet  per 
second  flow  of  the  Kootenay  River  would  be  diverted  by 
providing  storage  facilities  at  the  Luxor,  Bull  River  and 
Dorr  sites.  Pumping  facilities  would  be  necessary  to  lift 
water  from  the  Dorr  into  the  Bull  River-Luxor  resevoir  in 
order  to  direct  the  flow  of  the  Elk  River  tributary  of  the 
Kootenay  River  into  the  Columbia  River.  A  storage  project 
on  the  Duncan  River  would  be  provided  to  aid  in  the  regula¬ 
tion  of  stream  flow  io  the  * r un-of -the-r i ver *  plants  in  the 
lower  Kootenay  River. 

T he  Cooper  Creek  0  I  vers j on  P I  an 

The  Copper  Creek  Diversion  Plan*  consists  of  a  more 
limited  diversion  of  the  Kootenay  River  flow  into  the 
Columbia  River,  (3,600  vis-a-vis  8,000  cubic  feet  per  second.) 
The  plan  is  essentially  identical  with  the  Dorr  Plan  with 
the  exception  that  the  small  diversion  does  not  exclude  the 
Libby,  Kootenai  Falls  (American  spelling)  and  Katka  sites  in 
the  United  States. 

the  Arrow  Lakes  region  if  the  projects  set  out  in  sequence  IX 

were  fully  implemented.  Refer  to:  Canada,  Standing  Committee 
on  External  Affairs,  .Tinutes  of  Proceedings  and  Ev  idence, 
Columbia  River  Treaty  and  Protocol,  Number  9,  2oth  Parliament 
2nd  session  (Ottawa:  Queen's  Printer,  1964),  p.  '3  13 

Note  this  plan  is  referred  to  as  sequence  VIII  in  the 
International  Columbia  River  Engineering  Board  report. 
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FIGURE  5, --Copper  Creek  Diversion  Plan 
An  examination  of  each  of  these  three  plans  indicates 
that  the  Diversion  vis-a-vis  the  Non-Diversion  Plans  would 
result  in  a  shift  In  power  production  from  the  United  States 
to  the  Canadian  side  of  the  border.  The  Dorr  Diversion  Plan 
would  insure  the  greatest  total  increase  in  power  in  Canada 
and  the  least  in  the  United  States.  The  situation  is 
exactly  reversed  in  the  Mon-Diversion  cose. 


The  £ nterna  t iona  I _ Joint  Commission  Cr iter i a  f  o r 

Sv stern  Selection  a nd  the  A ppor i ionm ent  of 

Denejj  j^s 

After  receiving  the  analysis  included  in  the  Inter¬ 
national  Columbia  River  Engineering  Board  report  of  January 
1959,  Canadian  and  American  negotiators  were  faced  with  the 
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•stablishing  criteria  on  which  the  benefits 
;  joint  hyaro-e I ec t r r c  and  flood  control  scheme 
t  ded  between  each  country.  Their  problem  was 
h i ch  plan  of  development  should  be  adopted  and 
the  sequence  of  completion  of  each  particular 
nffect  the  benefits  assigned  to  that  project, 
f  establishing  criteria  for  resolving  these 
iven  to  the  International  joint  Commission, 
onths  of  deliberation  the  International  Joint 
pared  a  report  establishing  three  sets  of 
hree  general  principles,  seven  power  principles 
control  principles  for  benefit  determination 
ent  in  the  Columbia  River  System.'  It  is  not 
amine  each  of  the  principles  in  detail;  there- 
ones  judged  to  be  of  prime  importance  in  the 
will  be  cons i dered . 

iC  i  p  i  e  No  , _ £ 

the  principles  contained  in  the  report  is 

a  discussion  interpreting  various  aspects  of 

'.cfple*  Genera  i  Principle  No.  I  states; 

development  of  the  water  resources  of  the 
ver  Basin,  to  each  country,  requires  that  the 
ilities  proposed  by  the  respective  countries 
e  extent  it  is  practicable  and  feasible  to  do 

d  in  the  order  of _ t_he  most  favourable  bene fit - 

vv F t h  due  c o n s T d e r a t j  on  of  ;•  a cl~o s"~ho T . 

iples  for  Determining  and  Apportioning  Benefits 
nr  ve  Use  of  Storage  of  Waters  and  electrical 

n  vV  i  t  h  i  n  the  Col  umb  I  a  River  S  y  s  t  em;l ,  !  oc  .  c  i  t , 
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ref  lected  in  the  ratio.*  (italics  mine) 


In  the  discussion  it  is  noted  that: 

The  phrase  "to  the  extent  that  it  is  practical  and 
feasible  to  do  so"  is  included  in  recognition  of  the 
fact  that  it  will  not  always  be  possible  to  adopt  a 
project  wholly  on  the  basis  of  its  benefit-cost  ratio 
as  compared  to  other  projects  in  the  river  basin.  There 
may  be  important  non-mone tary  factors,  not  reflected  in 
the  benefit-cost  ratio,  which  may  require  cons i dera t i on 
and  which  may  be  of  compelling  influence  in  choosing 
projects  for  construction.  Such  factors  include  the 
disruption  of  community  and  regional  economies,  scenic, 
historic  or  aesthetic  considerations,  the  preservation 
of  fish  and  wildlife  and  similar  considerations  which 
cannot  be  adequately  evaluated  in  monetary  terms.  • 

The  discussion  goes  on  to  mention  that  the  availability  of 

funds,  the  urgency  of  local  requirements  in  the  fields  of 

flood  control  and  hy dro-e  I  ec t r i c  requirements  and  the 

attitudes  of  certain  interests  with  respect  to  the  flooding 

of  property  may  lead  to  the  abandonment  or  selection  of 

projects  other  than  on  the  basis  of  benefit-cost  ratios. 

One  additional  comment  on  General  Principle  No.  I 
should  be  noted : 

If  projects  are  developed  successively  to  meet  the 
growing  needs  for  power  production  and  to  provide  flood 
protection,  the  most  efficient  projects  for  those 
purposes  should  generally  be  developed  first  in  order 
to  maximize  the  net  benefits  to  each  country.^  { i ta I ics 
m  i  n  e  ) 

General  Principle  No.  I  was  primarily  established  to 
give  guidance  in  selecting  the  most  economically  viable  plan 
of  development  and  order  of  project  completion.  Given  the 
assumption  that  this  objective  has  been  achieved,  guidance 


id 


4  I 


bid.,  pp.  40-41 


3 


Ibid 
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is  required  in  measuring  and  dividing  the  resulting  benefits. 
The  main  International  Joint  Commission  criteria  for  achiev¬ 
ing  this  end  are  set  out  in  General  Principle  No.  2,  Power 
Principle  No.  6  and  Flood  Control  Principles  No.  3  and  4. 


General  Pr i nc i p I e  Mo.  2 

General  Principle  No.  2  states: 

Cooperative  development  of  the  water  resources  of  the 

Columbia  River  basin  shou  ld  resul  t  in  advant •  ages _ in  power 

supply,  flood  control or  other  bene? i ts,  or  savings  in 

costs  to  each  country  as  c ornp area  w i  t h  a  I  t ernatives  ava  ?  I  - 
able  t o  that  country . 1  (italics  mine) 

Tii  is  statement  points  out  that  despite  .the  multi-purpose 


nature  of  the  Columbia  River  project 
curring  in  certain  areas  the  effect 
development  scheme  must  be  such  that 
greater  net  benefits  than  under  any 


s  and  the  trade-offs  oc- 
of  entering  a  cooperative 
each  country  could  secure 
individual  undertaking. 


Power  Pr in c  ? p I e  No.  6 

The  following  criteria  set  forth  the  International 
Joint  Commission's  appraisal  of  how  this  goal  can  be  achieved 
in  the  fields  of  flood  control  and  hydro-e I ectr  ic  generation. 
Power  Principle  No.  5  establishes  the  procedure  to  be  followed 
in  dividing  benefits  accruing  from  the  increased  generation 
of  hydro-electric  power. 

The  power  benefits  determined  to  result  in  the  downstream 
country  from  regulation  of  flow  by  storage  in  the  upstream 
country  should  be  shared  on  a  basis  such  that  the  benefit, 
in  power,  to  each  country  wi  I  I  be  s ub~ sTanTTa’i  ly  eq u a~T~ 
provTcTed  Thai'  sucTi  shar  1  n  g~  wou  Id  re'su  f~f  Th  a  FT  ~adv  a  n  Ta  g  e 
To'  eac!T~  c'ounTrjT  as  "compared  w  i  Th  a  I  t  eiTiTTnVeT~TTai  lab  l'e 
to  that  c  o  u  n  try ,  as  con  temp  I  at ed  in  General  Principle 
No.  2,  each  country  should  assume  responsibility  for 


•  T 


n 

t- 


Ibid 
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providing  that  part  of  the  facilities  needed  for  the 
cooperative  development  that  is  located  within  its  own 
territory.  Where  such  sharing  would  not  result  in  an 
advantage  to  each  country  as  contemplated  in  General 
Principle  No.  2 ,  there  should  be  negotiated  and  agreed 
UDon  such  other  division  of  benefits  or  other  adjust- 
ments  as  would  be  equitable  to  both  countries  end  would 
make  the  cooperative  development  feasible.*  (italics 
mine) 


Flood  Control  Principles  No.  3  and  4 

The  procedures  for  the  division  of  flood  control 
benefits  ore  set  out  oy:  (a)  Flood  Control  Principle  No.  3- 
“The  monetary  value  of  the  flood  control  benefit  to  be 
assigned  to  the  upstream  storage  should  be  the  estimated 
average  annual  value  of  the  flood  damage  prevented  by  such 
storage . 

(b)  Flood  Control  Principle  No.  4  -  "The  upstream 
country  should  be  paid  one  ha  If  of  the  benefits  as  measured 
in  Flood  Control  Principle  No.  3,  that  is,  one-half  of  the 

-7 

value  of  damages  prevented." 


3 ener a  I  Pr i nc i p I e  No.  3 

General  Principle  No.  3  states: 


With  respect 
basin,  which 
of  the  Bound 
of  each  conn 
share  in  the 
and  in  p owe r 
cred i t i ng  to 
capac i ty  and 
mu  t u a  I  I y  a q r 


to  trans-boundary  projects  in  the  Columbia 
are  subject  to  the  provisions  of  Article  IV 
ary  Water  Treaties  of  1909,  the  entitlement 
try  to  participate  in  the  development  and  to 
downstream,  benefits  resulting  from  storage 
generation  at  site,  should  be 
each  country  such  port  ions  of 
head  potential  of  the  project 
eed . ^  (italics  mine) 


determined  by 
the  storage 
as  may  be 


I  2  3 

Ibid.,  p.  50  ~lbji  _d . ,  pp.  53-54,  I  bi_d.,  pp..  53-54. 

l'  I  b  i  d . ,  p.  43,  It  is  evident  tnat  the  phrase  “as  may 
be  mut ua  i'T y”agreed“  is  designed  to  serve  as  a  key  for 
continuing  negotiations  when  everything  else  has  failed  but 
the  application  of  standard  bargaining  procedures. 


CHAPTER  IV 


A  CRITIQUE  OF  THE  ECONOMIC  FORMAT  AND  THE  MODE 
OF  ANALYSIS  USED  IN  ESTABLISHING  THE 
AGREEMENTS  I NCORPORATED  I N 


THE  COLUMBIA  RIVER  TREATY 


There  are  three  distinct  though  int 
of  criticism  contained  in  the  following  di 
one  and  two  deal  with  an  evaluation  of  the 
merits  of  the  two  reports  released  throuoh 
the  International  Joint  Commission.  Part 
with  an  economic  evaluation  of  the  actual 


er -related  bodies 
scussion.  Parts 
relative  economic 
the  auspices  of 
three  is  concerned 
Treaty  a  g  r  e  erne  n  t  s  • 


Cr  i  t  i  c  i  srn _  jof _  the  I  n  \  erna  t  i  ona  I  C  o__ I  umb  ?  a  R  I  vor 
E_  n  g  j  peering  3  o  a  r  d  R  e  p  o  r  t 

The  first  and  major  point  of  criticism  of  the 
International  Columbia  River  Engineering  Board  Report  is 
that  the  report  did  not  fulfill  its  terms  of  reference.  It 
is  suggested  that  the  failure  of  the  report  to  achieve  this 
end  is  one  of  the  basic  reasons  why  the  economic  objectives 
of  both  Canada  and  the  United  States  with  respect  to  a  mutual 
development  and  an  optimal  allocation  of  water  resources  in 
the  Columbia  basin  were  never  achieved.  In  fact,  if  the 
terms  of  reference  given  to  the  International  Columbia  River 
Engineering  Board  had  been  filled  by  the  Board  there  may 
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never  have  been  any  attempt  to  formulate  a  treaty.  Support 
for  this  conclusion  can  be  found  by  comparing  the  Interna¬ 
tional  Joint  Commission's  i nterpretat ion  of  their  own  report 


with  paragraph  three  of  the  terms  of  reference  given  to  the 
International  Joint  C  ornm  i  ss i on • 


The  submission  of  the  Report  in  March  1959  completed  the 
preliminary  stage  of  the  Columbia  River  invest iga 
The  Report  is  an  engineering  appraisal  of  the  pos 
ities  of  full  cooperative  development;  it  is  not 
sense  a  proposal  or  specific  recommendation..  .  . 
vest igat ions  supporting  the  Report  are  comprehens 
nature.  Cost  estimates  in  most  cases  are  prelimi 
but  they  are  adequate  for  comparative  project  or 
justification.  In  accordance  with  instructions  f 


International  Joint  Commission 


no  attempt  is  mad 


apportion  costs  and  benefits  or  indemnification  f 
damages  for  specific  projects  between  the  two  ecu 
However,  facts  and  conclusions  are  presented  whici 
serve  as  a  basis  for  recommendations  to  the  two  countries 


t  ion. 
sibil- 
i  n  a  n  y 
I  n- 

i  v  e  in 
nary, 
system 
rom  the 
e  to 
or 

i  n  t  r  i  e  s . 
:h  may 


A  comparison  of  this  statement  with  paragraph  .three  of 
the  terms  of  reference  given  to  the  International  Joint 
Commission  by  the  United  States  and  Canadian  governments 
indicates  that  the  International  Joint  Commission  and  the 
international  Columbia  River  Engineering  Board  report  com¬ 
pletely  failed  to  fulfill  the  main  purpose  for  which  the 
report  was  carried  out: 


In  the  eve 
works  or  p 
one  or  mor 
indicate  h 
wo u id  be  b 
should  est 
the  costs 
necessary 
jects  and 


nt  that  the  Commission  should  find  lliat  fur  flier 
rejects  would  be  feasible  and  desireable  for 
e  of  the  purposes  indicated  above,  it  should 
ow  the  interests  on  either  side  of  the  boundary 
enefited  or  adversely  affected  thereby,  and 
imate  the  costs  of  such  works  or  projects  and 
of  any  remedial  works  that  may  be  found  to  be 
and  should  indicate  how  the  costs  of  any  pro- 
the  amounts  of  any  resulting  damage  be 


‘international  Columbia  River  Engineering  Board, 
Abstract,  op .  c  i  t . ,  p.  I. 
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apportionec!  between  the  two  Governments.* 

One  comment  in  addition  to  the  self-evident  discre¬ 
pancies  between  the  foregoing  two  statements  should  be  made. 
The  phrase  “Cost  estimates  in  most  cases  are  preliminary, 
but  they  are  adequate"  is  a  normative  term  (value  judgment) 
rather  than  a  positive  phrase.  This  is  obvious  because: 

(a)  if  the  cost  figure  is  preliminary  it  implies  there  may 
exist  a  significantly  different  set  of  figures  which  have  a 
Greater  or  lesser  quantitative  effect; 

(b)  if  solely  engineering  (excluding  social)  costs  end 
benefits  are  taken  into  account  there  is  no  guarantee  that 
the  term  costs  or  benefits  has  any  useful  economic  meaning 
( more  will  be  said  on  this  in  the  f o I  I ow i nq  d i scuss ion); 

(c)  no  criteria  or  standard  of  comparison  is  available  on 
which  the  term  ’adequate*  can  be  delineated. 

The  paragraph  dealing  with  the  terms  of  reference 
requests  that  the  International  Joint  Commission  ",  ,  . 
should  indicate  how  the  interest  on  either  side  of  the 
boundary  would  be  benefited  or  adversly  affected.  ,  . "  It 


is  suqqested  that  since  the  International  Joint  Commission 
did  not  indicate  how  the  relative  benefits  and  costs  were  to 
be  apportioned  between  the  countries--a  request  for  principles 
to  guide  the  negotiators  was  sent  to  the  International  Joint 
Commission  in  January  I959~~that  the  International  Joint 
Commission  did  not  and  could  not  actually  determine  how  the 


I 


ibid. 
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relative  countries  would  be  affected  by  the  agreement.  The 
tasks  fulfilled  by  the  International  Columbia  River  En¬ 
gineering  Board  were  basically  engineering  tasks.  The  terms 
of  reference  asked  for  economic  analysis  of  the  engineering 
proposals.  The  lack  of  economic  appraisal  of  the  effects  of 
the  proposed  plans  of  development  did  not  provide  the  re¬ 
quisite  guidelines  required  by  the  negotiators  in  attempting 
to  evaluate  the  economic  impact  of  the  multitude  of  alter¬ 
native  plans  on  the  Columbia  basin  as  a  whole  and  each 
country  in  particular. 

The  failure  to  provide  analysis  of  this  nature  is 
reflected  in  the  veritable  flood  of  supp  I  emen tary  studies 
undertaken  by  various  agencies  and  governments.  The  regional 
flavour  of  these  studies  tended  to  arm  negotiators  with 
studies  designed  to  maximize  benefits  to  a  particular 
country  or  region  rather  than  to  the  Columbia  basin  as  a 
whole.  The. terms  of  reference  were  designed  to  bring  the 
two  countries  to  the  negotiation  table  if  a  mutual  develop¬ 
ment  of  the  Columbia  River  system  was  beneficial  to  both. 

The  lack  of  a  comparative  regional  economic  analysis  by  the 
International  Columbia  River  Engineering  Board  did  not  enable 
either  the  Board  or  the  participants  to  determine  i f  the 
mutual  approach  was  the  most  desireable. 

Two  additional  areas  of  criticism  result  from  an  exam¬ 
ination  of  the  three  major  plans  of  development  set  out  in 
the  International  Columbia  River  Engineering  Board  report. 


. 


First,  the  Board  did  not  indicate  the  sequence  in  which 


various  projects  should  be  developed  within  each  of  the 
three  basic  plans.  It  is  obvious  that  if  projects  are  being 
developed  on  each  side  of  the  border  and  if  each  project  had 
substantial  storage  that  the  accreditation  of  flood  control 
benefits  will  vary  on  the  basis  of  the  first  and  last  added 
storage.  Also  it  is  necessary  that  development  should  occur 
in  such  a  manner  that  the  maximum  amount  of  hy dro-e I ec t r i c i ty 
is  derived  from  both  the  existing  facilities  as  well  as  the 
newly  added  projects.  Second,  the  basic  development  plans 
presented  by  the  Board  were  selected  on  the  basis  of  maxim¬ 
izing  the  hy dro-e  lectr ic  output  of  the  entire  Columbia  River 
system.  it  was  assumed  that  achieving  this  goal  would  not 
interfere  with  an  optimal  utilization  of  water  resources  for 
other  purposes  such  as  irrigation,  navigation,  recreation 
etc,*  This  immediately  minimizes  the  usefulness  of  cost- 
benefit  analysis  by  excluding  certain  relevant  benefit 
considerations.  It  is  suggested  that  on  the  basis  of  the 
foregoing  criticisms  the  International  Columbia  River 
Engineering  Board  report  must  be  judged  as  being  totally  in¬ 
adequate  in  a  number  of  key  areas  which  were  of  paramount 
importance  in  aiding  the  decision  making  processes  of  the 
treaty  negotiators. 

Despite  the  inadequacies  of  the  economic  analysis 


The  International  Columbia  River  Engineering  Board 
statement  in  this  respect  is  set  forth  in  the  'Abstract', 
ibid.,  pp .  7-3, 


carried  out  by  the  international  Columbia  River  Engineering 
Board  and  the  Internationa!  Joint  Commission,  certain  tent¬ 
ative  conclusions  can  be  drawn  from  their  engineering 
findings.  An  examination  of  the  three  plans  indicates  that 
the  Dorr  Diversion  plan  is  the  least  costly  scheme  for 
developing  the  hydro-e ! ec t r i c  ootentiai  of  the  Columbia  River 
basin.  Table  2  shows  that  the  Dorr  Diversion  plan  vis-a-vis 
the  Non~D i vers i on  plan  results  in  a  net  gain  of  thirty-two 
megawatts  of  power  and  twenty  megawatts  of  energy  accompanied 
by  a  net  difference  in  investment  of  $366,  70?,C00,  The  Dorr 


Diversion  as  compared  to  the  Copper  Creek  Diversion  plan 
yields  a  net  power  gain  of  -70  megawatts  and  a  net  energy 
gain  of  -110  megawatts.  The  important  point  is  that  the 
Dorr  plan  requires  $386,440,000  less  investment.  The  sub¬ 
stantial  differences  in  total  investment  costs  between  the 
Dorr,  the  Non-Diversion  and  the  Copper  Creek  Diversion  plans 
chiefly  result  from  the  relatively  expensive  Libby,  Kootenai 
Falls  and  Katka  sites  (expensive  in  relation  to  the  output 
of  hydro-e lec tr  ic  power).  It  is  evident  that  on  the  basis 
of  the  above  examination  the  Dorr  Diversion  plan  offers  the 
best  alternative  for  maximizing  the  hydro-e I ec t r ic  potential 
of  the  entire  Columbia  system. 


C r  ?  t i c  ?  sm  of  the _ I  nt ernat i on a  I  Join t  Commission 

Report  on  Pr inc i p  I  es  for  D i v  i  d i no 
Benefits  an d_ Costs 

Examination  of  the  i nterpret at i on  and  the  statement 


c  c  d  e  n  c  < 


N  o  i  e 
o  v  e  r 


sequence 


i  AO 


sequences  VI  I  and  VII! 


i  v\  c  N  a  ugh  ton 
*>✓ 

/ 1  • 


P i an )  wo u I d  t  ake  p re- 


Pro jec  t 
I nves  tmen t 


Bull  River  ( 8 .  C .  ) 
Dorr  ( 3.  C . ) 

Libby  (U.S, ) 

Kootenai  Falls  (U.S. 
K  a  t  k  a  (U.S.) 

Duncan  Lake  ( 3 . C. ) 
Kootenay  River 
Plants  ( 3 . C . ) 

Bull  River-Luxor  (3. 
Copper  Creek-Luxor  ( 
Calamity  Curve  (3.C. 
Mica  Creek  ( 3.C . ) 
Downie  Creek  (3.C.) 
Revel  stoke  Canyon 
(Q.C.  ) 

Arrow  Lakes  (3.C.) 
Murphy  Creek  (B.C.) 

Total  I nves tmen  t  i 


Total  power 

Prime  power  (mw) 
Average  energy  (mw) 

Canada : 

Investment  ($000) 
Prime  power  (mw) 


United  States: 

Investment  ($000 
Prime  power  (mw) 
Average  energy  ( 

v./  U  / 


*  data  on 
’  e  r  s  i  o  n  A  1 

ranee  of 
ter  not i ve 

Upper  Koote 

s  * 

nay 

Sequence 

Sequence 

Sequence 

Sequence 

i  Xa 

V  1  1 

VIM 

IX 

Dorr 

N  on- 

Copper 

Dorr  wi th 

D  i  v  e  r  s  i  o  n 

Diversion 

Creek 

High 

wi  th  Low 

Arrow 

Ar  row 

($000) 

($000) 

l $000) 

($000) 

S3, 632 

—  — 

— 

— 

35,840 

35, 840 

342,800 

3  12,800 

—  — 

—  — 

98,000 

92,500 

-  ~ 

—  — 

97,500 

90,674 

—  — 

24,807 

24,807 

40,756 

40,756 

2,399 

2,399 

:. ) 

— 

1 10,023 

1 10,023 

i.c. )  — 

54,390 

—  — 

32, 972 

38,223 

38,223 

302,442 

314,805 

327, 167 

327, ! 67 

123, 463 

138,9 14 

146,640 

146,640 

104,379 

1 16,904 

123, 168 

123, i 63 

66,400 

66, 400 

66, 4 CO 

—  — 

94,883 

94,883 

94 , 833 

103,501 

336,255  1 

, 355, 998 

969,550 

91  1,768 

9,118 

9,220 

9,  150 

9,960 

8,038 

8,  168 

8,058 

7,862 

8 i 3, 955 

860, 024 

969, 350 

9  1  1,768 

2,549 

2,785 

2,986 

2,962 

2  ,  4  4  1 

2,682 

2,352 

2,852 

520,300 

495,974 

6,569 

6,  435 

6,  16! 

5,993 

5,597 

5, 486 

5,206 

5,010 

K r u  t  i  I  I  a,  op  .  c  i  t . , 


p.  75 
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of  Genera  i  Principle  No,  I  as  set  forth  by  the  International 
Joint  Commission  indicates  that  there  is  evidence  of  con¬ 
fusion  and  m i s-d i rec t i on  on  the  part  of  the  International 
'Joint  Commission,  Maximization  of  the  net  benefits  to  each 
country  is  not  necessarily  synonomous  with  a  mutual  sharing 
of  benefits  obtained  by  maximizing  the  net  benefits  for  the 
entire  system  as  a  whole.  It  is  possible  to  conceive  of  a 
situation  whereby  the  maximization  of  benefits  in  country 
,!A“  may  require  construction  of  storage  facilities  in 
country  ”3"  while  the  exact  opposite  situation  holds  for 
country  "BM,  It  is  evident  that  a  joint  development  will 
not  lead  to  the  conditions  of  net  benefit  maximization  for 
the  system  and  for  each  of  the  two  countries. 

Further  examination  of  General  Principle  No,  I  indi¬ 
cates  that  while  the  Principle  purports  to  provide  a  guide¬ 
line  for  developing  the  optimum  benefits  from  the  Columbia 
River  system  it  is  actually  se I f -con t rad i c t ory  when  insist¬ 
ence  is  placed  on  projects  being  added  on  the  basis  of  the 
most  favourable  benefit-cost  ratio.  Reference  to  Figure  6 
indicates  that  at  point  one  the  ratio  of  benefits  to  costs 
is  at  a  maximum  while  at  point  two  marginal  benefit  equals 
marginal  cost  and  net  benefits  are  maximized.  It  is 
evident  that  selection  of  projects  on  the  basis  of  their 
hiohest  benefit-cost  ratio  does  not  coincide  with  the 


Mote  sequence  IXo  (McNaughton  Plan)  would  take 
precedence  over  sequences  VI  I  and  VIII. 


I  2 


maximization  of  net  benefits. 


FIGURE  6, --Benefit  cost  relationships  for 
various  scales  of  development. 


P  r op o s e d  P r a c  t  ices  for  Economic  A n a  i  y s  i  s  f  or  J3j[_ver 
Basin  Projects,  a  Report  to  the  Inter-Agency  Committee  on 
Water  Resources  for  the  Subcommittee  or.  Evaluation  Standards 
Rev.  Ed.,  Washington,  D.C.,  1958.  Since  Figure  6  is 

abstracted  from  the  aforementioned  Report--the  standard  hand 
book  for  water  resource  evaluation  in  the  United  States  for 
the  past  two  decades— one  must  seriously  question  the 
International  Joint  Commission's  source  of  economic  Guidance 

s/ 


y 


'Kru  t  i  I  I  a, 
metical  ex amp  I e  wh 
project  with  benef 
and  present  costs 
benefit-cost  ratio 
tive  with  benefits 
and  present  costs 
in  scale,  comp ar in 
addition  to  bene  f  i 
benefit  by  $50  mi i 


op .  c  r  t . ,  p.  63,  provides  a  simple  arith- 
ich  clearly  demonstrates  this  point.  T,A 
its  having  a  present  worth  of  $150  million 
of  $75  million  would  have  a  more  favourable 
(2:1)  than  a  mutually  exclusive  alterna- 
having  a  present  value  of  $300  mi  I  I  ion 
of  $175  million  (1.7:1).  The  incr  erne  n  t 
g  the  two  projects  results  in  a  greater 
ts  than  to  costs,  thus  increasing  the  net 
lion  for  the  system  in  question." 
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One  other  major  criticism  of  General  Principle  No.  I 


and  the  discussion  accompanying  it  must  be  made,  Benefit- 
cost  analysis  cannot  in  its  present  state  of  development 
provide  any  final  answers  to  the  problem  of  determining  the 
proper  allocation  of  resources.  Perhaps  its  best  virtue 
is  that  it  insures  tha  t'  pro  ject  s  wh  ?  ch  are  highly  unfeasible 
will  not  be  adopted.*  On  these  grounds  the  cautionary  tones 
adopted  in  the  discussion  surrounding  the  blind  adoption  of 
benefit -cost  ratios  as  the  sole  criteria  in  guiding  the 
adoption  of  projects  is  justified.  Unfortunately  the 
International  Joint  Committee  put  forth  these  warnings  after 
having  submitted  a  report  (International  Columbia  River 
Engineering  Board}  to  the  United  States  and  Canadian  govern¬ 
ments  which  blatantly  assumed  that  any  benefits  other  than 


those  accruing  from  hydro-e I ec tr i c  and  flood  control  were 
negligible.  This  must  be  considered  as  a  classic  case  of 
’bolting  the  door  after  the  horse  lias  fled’. 

The  norma  I  and  in  fact  absolutely  necessary  procedure 
which  must  be  carried  out  in  any  benefit-cost  analysis  is  to 
place  a  valuation  on  all  the  relevant  costs  and  benefits. 
Certain  cost  and  benefit  items  (so-called  intangibles)  must 
be  listed  even  if  they  cannot  be  valued.  I  f  the  total 
benefits  minus  the  total  costs  derived  from  the  tangible 


*Otto  Eckstein,  Public  Finance,  (  "Foundation  of 
,\\od  ern  Economics  Series17”;"  ETTg  fewxTod~TT  I  i  f  f  s ,  New  Jersey: 
P rent i ce-Ha I  I ,  Inc.,  1964),  pp.  23-26. 
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valuation  is  a  large  positive  figure  and  if  the  net  benefits 
exceed  those  of  alternative  proposals,  then  a  decision  by 
policy  makers  to  reject  the  project  must  rest  on  a  weighting 
of  intangible  costs  in  excess  of  intangible  benefits.  If, 
because  of  political  or  other  pressures,  policy  makers  do 


not  approve  the  project  this  process  ensures  that  they  are 
at  least  aware  of  the  minimum  weighting  they  place  on  their 
subjective  evaluations. 

It  is  evident  that  this  approach  to  cost-benefit 
analysis  was  not  employed  by  the  International  Joint  Com¬ 
mission.  As  a  result  the  International  Joint  Commission 
must  be  faulted  for  having  formulated  an  economic  guideline 
(General  Principle  No.  I)  which  can  be  used  to  justify 
certain  projects  which  would  be  rejected  on  the  basis  of 


conventional  economic  analysis. 

Examination  of  General  Principles  No.  I  and  2  arid 
the  Flood  and  Power  Principles  indicates  that  these 
principles  may  be  wholly  incompatible  with  each  other. 

Genera!  Principle  No.  I  has  a  goal  of  benefit  maximization 
for  each  country.  General  Principle  No.  2  lias  a  goal  of 
achieving  greater  benefits  from  the  cooperative  development 
of  joint  power  and  flood  control  project’s  than  could  be 
obtained  in  either  home  country.  Power  Principle  No.  6 
and  Flood  Control  Principles  No.  3  and  4  clearly  state  that 
benefits  will  be  shared  equally.  It  is  evident  that  a  sharing 
of  benefits  on  a  fifty-fifty  basis  cannot  be  considered  as  a 
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necessary  and  sufficient  condition  for  the  fulfillment  of 
the  objective  of  benefit  maximization  in  either  the  sense 
of  General  Principle  No.  I  or  General  Principle  No.  2. 

From  a  solely  economic  point  of  view  it  is  difficult 
to  understand  the  basis  on  which  the  foregoing  International 
J  o  i  n't  Comm  i  ss  i  on  Principles  were  formulated.  It  would  appear 
that  the  International  Joint  Commission  criteria  were  stated 
in  such  a  manner  as  to  minimize  the  possibility  of  the 
respective  negotiating  teams  reaching  any  conclusions  based 
on  a  sound  analytical  framework. 

An  examination  of  General  Principle  No.  3  seems  to 
indicate  some  possible  rationale  behind  the  logical  con¬ 
fusion  evidenced  in  the  examination  of  the  previous  prin¬ 
ciples.  This  Principle  basically  implies  that  the  appor¬ 
tionment  and  accreditation  of  benefits  is  open  to  negotiation. 
If  this  observation  is  correct  then  the  conclusion  is  evident. 
The  international  Joint  Commission  was  unable  to  provide  a 
systematic  economically  valid  body  of  criteria  for  guiding 
the  negotiating  teams.  instead  ,  agreement  was  reached  on 
formulating  principles  of  a  wide  enough  scope  to  include  all 
possible  projects  that  each  of  the  negotiating  countries 
could  put  forth  in  the  hopes  of  improving  their  bargaining 
p  o  s i t ion. 

One  basic  question  remains  unanswered,  if  the  dis¬ 


agreements  between  the  American  and  Canadian  sections  of  the 
International  Joint  Commission  could  not  be  reconciled  such 


as  to  provide  a  coherent  set  of  principles  for  the  respective 
negotiating  teams  why  was  the  International  Joint  Commission 
report  on  principles  for  dividing  costs  and  benefits  sub¬ 
mitted  to  the  respective  governments?  Achievement  of  a  con¬ 
census  to  mutually  agree  on  furnishing  a  set  of  contra- 
d ictory ■ mi s- lead i ng  economic  criteria  can  only  insure  failure 
in  determining  the  optimal  allocation  of  both  nations  scarce 
resources.  It  is  suggested  that  formulating  pseudo-economic 
principles  designed  to  maintain  the  maximum  latitude  in 
bargaining  will  not  provide  the  most  desireable  framework 
for  achieving  the  purported  goal  of  maximum  economic 
efficiency*  It  is  suggested  that  it  is  an  entirely  open 
question  as  to  whether  or  not  this  type  of  action  will  even 
result  in  the  establishment  of  criteria  sufficient  for 
obtaining  the  optimum  in  international  bargaining  positions. 

A  C r  ?  t  i c a  1  E v a  I  u a t  ?  on  of  the  ,'A a  j o r  Col  u mb  i  a 
R i v or  T r e a t y  A q r e s m e n t s 

The  above  criticisms  of  the  two  reports  of  the  Inter¬ 
national  Joint  Commission  create  a  gloomy  outlook  as  to  the 
economic  merits  of  the  agreements  incorporated  in  the  1961 
Columbia  River  Treaty.  Examination  of  the  Treaty  indicates 
that  from  a  purely  economic  point  of  view  these  pessimistic 
port  rends  were  more  than  amply  realized. 

The  examination  of  the  basic  agreements  incorporated 
in  the  Columbia  River  Treaty  will  be  confined  to  the  exam¬ 
ination  of  the  type  of  plan  selected  for  the  comprehens i ve 
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development  of  hydro-e I ectr ic  and  flood  control  storage 
facilities  on  the  Columbia  and  Kootenay  Rivers.  The  terms 

under  which  the  flood  control  and  hydro-e  I  ec t r  i  c  benefits 

w  » 

were  apportioned  are  basically  those  incorporated  in  Power 

Principles  No.  6  and  Flood  Control  Principles  No,  3  and  4. 

It  is  felt  that  the  previous  criticism  of  these  Principles 
will  suffice  for  the  Treaty  Agreements.  An  examination  of 
the  Columbia  River  Treaty  indicates  that  the  format  of  the 
International  Columbia  River  Engineering  Board  Non -Diversion 
Plan  was  adopted  by  the  parties  to  the  Treaty.  This  is  set 
out  in  Article  II  of  the  Treaty. 

( 1)  Canada  shall  provide  in  the  Columbia  River  Basin  in 
Canada  15,500,000  acre-feet  of  storage  usuable  for  in- 
p rov  i  nq  the  f I ow  of  the  Col umb i a  River. 

(2)  In  order  to  provide  this  storage,  which  in  the1  Treaty 
is  referred  to  as  the  Canadian  storage,  Canada  shall 
construct  dans:  (a)  on  the  Columbia  River  near  Mica 


!•  I  ch  r 


o I umb i a  w i t  h  approximately  7 , 000, 000 


creek ,  or  \  t  i 

acre-feet  of  storage;  (b)  near  the  outlet  of  Arrow  Lakes, 
British  Columbia,  with  approx imate I y  7,100,000  acre-feet 
of  storage;  and  (c)  on  one  or  more  tributaries  of  the 
Kootenay  River  in  British  Columbia  downstream  from  the 
C  anad  i  an-Arner  i  can  boundary  with  storage  equivalent  I  n 
effect  to  approx imate I y  1,400,000  acre-feet  of  storage 
near  Duncan  Lake,  British  Columbia, 

(3)  Canada  shall  commence  const  rue t i on  of  the  Dams  as  soon 


as  oossiblc  after  the  ratification  date. 


I 


The  development  of  the  Libby  project  is  proposed  in 
Article  X  I  I --Kootena i  River  Development. 

The  United  States  of  America  for  a  period  of  five  years 


"Treaty  Between  Canada  and  the  United  States  of 
America  Relating  to  Cooperative  Development  of  the  Water 
Resources  of  the  Columbia  R  i  ver  Basin5',  Th  e  Columbia  R  i  ver 
Jr  ea  t  y  P  r ot  oco  1  and  Re  [a  t  ed_  Docume n  t  s,  op  .  cjj . ,  o  ,  60 


■ 

f  r  om  the  ratification  date  has  the  option  to  c  omr  ne  nee 
construct  ion  of  a  darn  on  the  Kootenai  River  near  Lioby, 
Montana  to  provide  storage  to  meet  flood  control,  and 
other  purposes  in  the  United  States  of  America. 


L valuation  of  the  Canadian  Oeci s io  n__  to  A don  t  t  he 

Non -D i vers i on  Scheme 


The  adoption  of  a  modified  form  of  the  International 
Columbia  River  Engineering  Board's  Non-D ? ver s i on  Plan  is  an 
unusual  development.  Earlier  it  was  pointed  out  that  both 
the  Dorr  and  the  modified  Dorr  { toc.N  aught  on )  Plans  were  more 
favourable  for  the  total  Columbia  River  system  development 
and  operation.  Some  insight  into  the  rationale  involved  in 
rejecting  the  Dorr  and  modified  Dorr  Diversion  Plans  vis-a- 
vis  the  Non -Diversion  Plan  is  gained  by  examining  certain 
portions  of  the  testimony  presented  before  the  Standing 
Committee  on  External  Affairs  by  Honourable  R.  G,  Williston, 
the  Minister  of  Lands,  Forests  and  vVater  Resources  of  the 


Province  of  British  Columbia.'1  The  British  Columbia  depar¬ 
ture  from  the  objective  of  a  mutual  development  of  the 
Columbia  River  system  as  outlined  In  the  International 
Columbia  River  Engineering  Board  report  is  set  forth  by  the 
M  mister  in  the  roll  ow  I  n  g  u  t  a  f  erne  n  t : 

Much  of  the  misunderstanding  which  has  existed  with  regard 
to  the  merits  for  Canada  of  alternative  schemes  for 


*  Ibid.,  p.  66 

2 

'Canada,  Standing  Committee  on  External  Affairs, 
Minutes  of  Proceed  1 ngs  and  Evidence,  Columbia  R i ver  Treaty 
'arTcl  Pro  toco  f'7~  iTujfbe  r  s~~3  ana  ”  6,  o-p  .  cYt  .7  pp7  7?  7 
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Col  urnbi  a  River  development  appears  to  be  due  to  mis- 
i n t erpr e t a t  i  on  of  the  1959  report  of  the  Internationa! 
Columbia  River  Engineering  Board.  This  report  was  never 
intended  to  serve  as  a  basis  for  the  selection  by 
Canada  of  the  best  sequence  of  Columbia  River  develop¬ 
ment  from  the  point  of  national  interest.  The  report 
was  quite  unsuited  for  this  use  by  the  time  it  was 
published  because  it  was  based  on  the  consideration 
of  the  basin  as  a  whole  without  regard  j^o  the  exist e n c e 
of  the  I  n  ter  na  t  i  ona  I  Boundary,  and  because  it  considered 
a  I  I  projects  as  T?eino  In  existence  at  t.  n  e  time  they  .were 
be i nc  compared .  A  practical  consideration  of  Canadian 
interests  cannot  lenore  the  existence  of  the  I n ter na t ? ona I 
Boundary  nor  can  a  study  of  the  economies  open  to  us 
ignore  consideration  of  practical  sequences  of  project 
development.  For  these  reasons  British  Columbia’s  policy 
has  been  largely  based  on  the  report  completed  in 
January  1959,  for  the  Comptroller  of  Water  Rights  of 
British  Columbia,  by  Crippen  .Wright  Engineering  Limited 
of  Vancouver.  This  was  a  very  comprehensive  report  in 
nine  volumes,  in  which  a  very  large  number  of  alternatives 
were  examined.  .  .  . *  {  i ta  I  ics  m ? ne ) 

In  effect  since  the  Province  of  British  Columbia  has 


sole  control  over  the  development  of  its  own  resources  and 
since  the  International  Columbia  River  Engineering  Board 
report  did  not  consider  projects  designed  to  maximize  net 
benefits  for  the  province,  British  Columbia  disregarded  the 
report  to  the  extent  that  its  decisions  on  system  development 
were  based  on  reports  prepared  by  its  own  consultants.  The 
object  of  these  reports  was  the  maximization  of  net  benefits 
for  the'  Prov i nee .  This  is  diametrically  opposed  to  the  terms 
of  reference  given  to  the  International  Joint  Commission  and 
in  direct  opposition  to  the  vocal  and  written  objectives  of 
the  American  and  Canadian  governments.  The  singularly  un¬ 
fortunate  aspect  of  this  state  of  affairs  is  that  the  question 
of  benefit  maximization  for  the  entire  Columbia  system  was 


Ibid 


* } 


pp.  284-285. 
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not  reconsidered  in  any  of  the  ensuing  studies  conducted  by 
either  the  British  Columbia,  Canadian  or  American  governments. 

A _ Sy nop s i s  of _ the  Treaty  ( N o n -D i v e r s i on  Scheme 

of  Development 

Given  the  British  Columbia  objective  of  maximizing 
net  benefits  from  a  provincial  or  regional  point  of  view, 
the  question  remains  on  what  grounds  was  the  Non-Diversion 
vis-a-vis  the  Diversion  Plan  chosen.  It  is  suggested  that 
the  decision  was  based  as  much  on  socio-political  consider¬ 
ations  as  on  economic  grounds*  One  of  the  main  economic 
considerations  affecting  the  magnitude  of  the  development 
schemes  considered  by  British  Columbia  was  the  problem  of 
obtaining  sufficient  capital.  The  initial  investment  re¬ 
quired  in  Canada  to  instigate  the  first  phase  of  the  mod¬ 
ified  N on -D i vers  3  on  Plan  (Duncan,  Mica  and  Arrow  Lakes)  was 
approximately  $343,000,000.00  for  on  site  investment  and 
approximately  $114,000,000.00  for  transmission  lines  to  the 
main  load  centers  in  British  Columbia.  Total  investment  in 
the  first  phase  of  development  would  amount  to  approximately 
$459,000,000.00  while  the  ultimate  development  of  the 
Columbia  and  Kootenay  Rivers  wouid  amount  to  approx imate I y 
$  1 , 5000, 000 . 00 .  I n  ret  ur n  3r i t i sh  C o I umb i a  wou I d  rece r  ve 
1,477,000  kilowatts  of  power  (9.057  billion  kilowatt  hours 
of  energy  at  703  load  factor)  and  $64, 400,000.00  of  flood 
control  benefits  in  three  series  of  payments  staggered 
according  to  the  completion  dare  of  each  of  the  three 
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resevo  i  rs  .  Sub  !  rac  ting  total  f  I  oocl  bane  fits  f  rom  t  ot  a  I 
investment  costs  would  leave  a  residual  of  approximately 
$395,600,000,00  which  British  Columbia  would  have  to  raise 
if  the  first  phase  of  deve! cpme n t  wa s  to  be  undert ake n ,  ^ 

The  capita!  constraint  faced  by  British  Columbia  was 
not  as  severe  as  indicated  above  since  the  Government  of 
Canada  offered  to  share  one  half  of  the  costs  of  the  storage 
darns  (transmission  facilities  were  excluded)  on  a  basis  of 
'as  and  when*  financing  of  future  operation  of  the  projects. 
Despite  the  ameliorating  influence  of  the  federal  government 
the  acceptance  of  the  treaty  proposals  left  British  Columbia 
subject  to  three  constraints:  (I)  a  minimum  of  approximately 
$200,000,000.00  of  capital  had  to  be  raised  to  undertake  the 


first  phase  of  construction;  (2)  the  British  Columbia  domest 
market  could  not  immediately  absorb  the  amount  of  hydro¬ 
electric  power  which  would  be  transmitted  from  the  United 
States  as  a  part  of  the  Treaty  agreements;  (3)  the  federal 
government  ban  on  the  export  of  hydro-e ! ectr ic  power  to  the 
United  States  eliminated  any  hope  of  selling  surplus  hydro¬ 
electric  power. 


i  c 


A  Comp a rison  of _ the  Non-Diversion  vis-a-vis  Dorr 

D i vers  i  on  Schemes  of  Develop men  t 

It  would  appear  that  there  were  two  basic  engineering 

studies  employed  by  British  Columbia  in  reaching  the  decision 

to  select  the  modified  Non-D i vers i on  scheme  which  was  eventually 


Tables  3,  A  and  5  serve  as  the  source  for  the  figures 
noted  in  the  above  discussion. 
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i ncorpora red  in  the  Treaty  (Refer  to  Tables  6  and  7.) 

Note  that  reference  to  the  data  compiled  in  Table  5  by  the 
'British  Columbia  Waters  Right  Branch  in  I960  indicates  that 
on  purely  economic  grounds  a  modified  Mon-Diversion  Plan 
(L-l  would  not  be  favoured  over  the  Dorr  Diversion  Plan  of 


development  (N-2).  Sequence  N-2  requires  $ 6 i , 300, 000. 00 
more  investment  than  sequence  L-l  but  the  total  present 
value  of  the  cumulative  return  from  the  larger  investment 
results  in  a  net  difference  of  $26, 400, 000,00  in  favour 
of  the  Diversion  Plan  (the  opportunity  cost  of  adopting  the 
Non-Diversion  type  plan).* 

A  more  accurate  comparison  of  the  Dorr  Diversion  vis- 
a-vis  the  Mon-Diversion  Plan  is  obtained  by  comparing  the 
sequence  labelled  N-2  in  Table  /  with  sequence  A AC-6  *  Ref¬ 
erence  to  Table  8  indicates  that  the  Treaty  Plan  results  in 
cumulative  surplus  to  1981  of  $14,200,000,00  while  sequence 


This  is  derived  by  subtracting  the  present  value  of 
N-2  from  L-l  for  the  relevant  time  stream,  given  a  discount 
rate  of  5.5#.  This  difference  amounts  to  approx ima te I y 
$23,000,000.00  while  the  difference  in  surplus  cumulative  to 
1980  amounts  to  $3,400,000.00 

p 

Tor  all  intents  and  purposes  AC-6  represents  the 
projects,  credit  position  and  scheduling  associated  wirii  the 
proposal  adopted  by  British  Columbia  and  eventually  incor¬ 
porated  in  the  Treaty.  A  detailed  explanation  of  the  assump¬ 
tions  and  variations  contained  in  the  o t h e r  five  plans  may 
be  found  by  consulting  Krutilla,  op .  c i t . ,  p.  110,  It  should 
be  noted  that  the  six  projects  involve  variations  in  the 
sequence  and  timing  of  the  so-called  " non-d i vers i on  plan”. 

M C-6  was  suggested  as  the  most  feasible  sequence  given  the 
American  negotiating  position. 
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N-2  has  a  surplus  of  $110,000,000.00.  Table  8  indicates 
that  the  disparity  in  the  present  value  of  the  fifty  year 
stream  of  net  surplusses  results  in  a  net  advantage  of  N-2 
over  MC-6  of  $52,300,000.00.  In  total  N-2  vis-a-vis  A\C-6 
results  in  a  $143,700,000.00  surplus  in  favour  of  the  former 
sequence.  (The  net  difference  between  N-2  and  MC-6  given 
the  c urn ulative  surplus  and  the  present  value  of  the  respective 
t i me  streams  in  1981*) 

The  above  results  suggest  that  from  a  purely  economic 
point  (at  least  from  the  analysis  conducted  by  British 
Columbia's  own  engineers)  the  only  possible  justification 
of  the  Treaty  project  vis-a-vis  the  Dorr  Diversion  project 
selection  would  occur  in  the  situation  where  the  capital 
constraint  was  so  severe  that  the  additional  $54,600,000.00 
investment  required  by  sequence  N-2  vis-a-vis  /AC-6  could  not 
be  undertaken  by  the  British  Columbia  government.  There  is 
no  apparent  evidence  to  suggest  that  this  severe  a  capital 
shortage  was  experienced  by  the  Province. 

In  the  foregoing  discussion  It  was  concluded  that  while 
the  availability  of  capital  has  posed  a  problem  for  the 
British  Columbia  government  this  constraint  by  itself  should 
not  have  been  sufficient  to  force  the  adoption  of  the  Treaty 
scheme  of  development.  It  is  suggested  that  recourse  towards 
finding  a  more  acceptable  reason  for  this  action  must  be 
found  in  the  examination  of  the  socio-political  rather  than 
the  purely  economic  considerations  involved  in  each  of  the 
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schemes  of  deve  I opmen t . 

Perusal  of  the  testimony  presented  to 
Committee  on  External  Affairs  by  the  3ritish 
.Y,  inister  of  Lands.*  forests  and  Water  Resource 


the  Stand  in 
Co  I  urnb  i  a 
s  indicates 


that  British  Columbia  was  extremely  reticent  about  the 


innundation  and  population  displacement-  resulting  from  the 
Dorr  Diversion  Plan  proposals.  3oth  the  Non-Diversion  and 
Dorr  Diversion  Plans  involved  flooding  in  the  Arrow  Lakes 
regions;  however,  the  latter  plan  would  result  in  on  addi¬ 
tional  innundation  of  approximately  70,000  acres  in  the 
Upper  Kootenay- and  Columbia  valleys.  Additional  flooding 
would:  (I)  impose  an  effective  150  mile  lone  barrier  to 

V.' 


east -west  transportation  stretching  from  near  the 
Mona!  border  to  Luxor;  (2)  displace  approximately 
people  from  their  present  places  of  residence;  (3) 


interne- 
1 , 600 
cause  an 


annual  loss  in  oig  game  expenditure  of  approx  innate  I  y 


1,000,000.00  yearly. 


From  an  economic  point  of  view  the  evaluation  of  the 
majority  of  the  costs  involved  in  innundating  relatively 
large  numbers  of  acres-  in  the  East  Kootenay  valley  are.  a 
simple  matter  and  if  can  be  assumed  that  they  could  easily 
be  included  in  the  normal  cost-benefit  valuations  of  the 
various  projects.  It  is  quite  evident,  however,  that  certain 
of  the  intangible  benefits  and  costs  cannot  be  measured 
adequately.  (Aesthetic,  political  and  a  number  of  recrea- 


C ana d a 


Standing  Committee  on  External  Affairs, 
o f  P roce ed i nos  an d  E v i d a  nee,  Co  I  urn hi  a  River  Trea t y 


p ro  toco 


1 1  o . 


op  .  c i t . ,  p .  285 . 


' 


t i on a  I  gains  and  losses.)  At  the  risk  of  some  repet i t ion 
it.  should  be  remembered  that  the  international  Columbia 
River  Engineering  Board  cost-benefit  analyses  are  not  normal 
in  the  sense  that  only  nydro-e lectr ic  and  flood  control 
benefits  are  credited,  though  the  cost  side  of  the  analyses 
are  fairly  inclusive.  Given  the  inadequate  nature  of  the 
cost-benefit  analysis  used  and  given  the  impossibility  of 
evaluating  many  of  the  costs  and  benefits  even  in  a  con¬ 
ventional  analysis  the  British  Columbia  Government  elected 
to  opt  for  the  modified  Non-Diversion  Plan  over  the  Dorr 
Diversion  Plan.  From  the  previous  analysis  if  was  noted 
that  the  net  gain  derived  from  implementing  the  Dorr  vis-a- 
vis  the  Treaty  project  was  estimated  at  $  I  43, 700, 000 . 00 , 

It  is  evident  that  on  the  basis  of  the  foregoing  argument 
that  the  adoption  of  the  Treaty  scheme  must  be  classified 
as  one  of  the  most  expensive  pieces  of  subjective  evaluation 
in  the  recent  history  of  resource  development  in  the 
D  om i n i o  n .  * 


It  should  be  noted  that  General  McN’aughton  suggested 
to  the  Committee  on  External  Affairs,  that  the  agreement  by 
the  Federal  Government  to  the  Non-Diversion  Plan  involved 
a  rsversa  I  of  the  initial  federal  support  for  the  Dorr 
Diversion  Plan.  The  reversal  of  their  position  supports 
the  British  Columbia  observation  that  it  is  the  Province 
which  has  the  ultimate  jurisdiction  over  its  natural 
resources  and  not  the  Federal  Government. 


CHAPTER  V 


THE  ECONOMIC  IMPLICATIONS  OF  THE  CHANGES 
INCORPORATED  IN  THE  PROTOCOL  TO  THE 
COLUMBIA  RIVER  TREATY 

The  Columbia  River  Treaty  was  signed  in  January  1961; 
however,  the  implementation  of  the  projects  outlined  in  the 
Treaty  did  not  commence  until  a  number  of  changes,  spec¬ 
ifications  and  i  nterpretat ions  to  the  Treaty  were  agreed 
upon  and  incorporated  into  the  Protocol  to  the  Treaty  come 
three  years  later.  In  the  previous  chapter  it  was  argued 
that  from  a  purely  economic  view  point  the  f ramework ' on 
wh i c  h  the  key  T  re  a t y  p roposa is  we re  formulated  wa s  g  e n e r  a i  i y 
unacceptable.  In  the  following  discussion  if  will  be  pointed 
cut  that  the  changes  which  occurred  in  the  interlude  between 
the  signing  of  the  Treaty  and  the  signing  of  the  Protocol 
were  of  sufficient  magnitude  to  require  a  renegotiation  and  r 
appraisal  of  the  joint  Amer ican-Canad i an  Treaty  scheme  for 
deve ! cp  I  ng  t he  Co  I umb i a  R i ver  bas i n ,  Exam i na t i on  o  f  t he 
quantification  of  certain  of  the  Treaty  agreements  as  records 
in  the  Protocol  will,  not  be  undertaken. 

Chances  i n  the  British  Co  ! 1  ib  i  a  Pos  ?  t i on 
A t  the  t i me  of  the  signing  of  the  Col umb i a  River 
Treaty  on  January  17,  1961,  British  Columbia  was  faced  with 


. 
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the  problems  of:  (I)  utilizing  the  hydro -electricity 
transmitted  to  the  province  by  the  United  States;  (2)  mark¬ 
eting  the  power  within  the  domestic  economy  given  private 
ownership  of  the  electrical  utilities;  (3)  financing  the 
joint  development  of  both  the  Columbia  and  Peace  River 
projects  (commonly  called  the  two-river  policy  of  development); 
and  (4)  resolving  problems  arising  with  the  Federal  Government 
over  the  amount  of  control  each  of  the  two  governments  were 
to  exercise  over  Columbia  River  power  policy  and  other 
associated  matters. 


Hv  ' r*o~eJ  ec  t  r  i c  i  t  y  as  a  V e h  i  c  I  e  of  G r o w t h 

A  brief  examination  of  the  hydro~e I ect r ic  potential 
of  3ritish  Columbia  is  necessary  to  understand  the  modus 
operand  i  employed  by  British  Columbia  in  resolving  these 
problems.  Reference  to  Figure  7  indicates  that  in  1964 
the  estimated  potential  of  undeveloped  hydro-e I ec t r i c  power 
in  the  province  amounted  to  approximately  22,000,000 


kilowatts  of  prime  power  or  33,000,000  kilowatts  at  6 5%  load 
factor.  By  comparison,  9 63  of  the  electrical  energy  demands 
of  the  Pacific  Northwest  were  met  by  slightly  over  13,000,000 
kilowatts  of  the  purported  35,000,000  kilowatt  potential  on 
the  ma i ns t em  of  t h e  col um b i a  River  in  the  United  states.  In 
the  Province  of  British  Columbia  total  hydro-e I ect r i c  devel¬ 
opments  amounted  to  approximately  7.7%  or  2.6  million  kilo¬ 
watts  of  capacity  (0.8  million  kilowatts  were  generated  by 


therma I  means) . 


' 
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FIGURE  7 . --Undeve I  oped  hydroe I ec t r i c  resources  in 

British  Col umb i a  * 


Total  33,845, 
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The  Columbia  River'  Treaty  and  Protocol,  Issued  by 
the  Departments  of  External  Affairs  and  Northern  Affairs 
and  National  Resources  (Ottawa:  Queen's  Printer,  April 
1964),  p.  17. 
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On  the  basis  of  historical  evidence 


it  is  estimated 


that  the  electrical  energy  requirements  of  British 


Columbia  will  double  approximately  every  twelve  years. 
Between  1945  and  1954  a  9%  per  annum  rate  of  growth  was 
experienced  while  between  1954  and  1962  the  total  energy 
requirements  doubled  from  seven  to  fifteen  billion  kilo¬ 
watt  hours  or  by  10%  per  annum.  The  growth  rate  in  the 
period  between  1954  and  1962  must  be  deflated  to  approx¬ 
imately  6.2%  since  3.3%  of  the  increase  resulted  from  the 
installation  of  the  Alcan  sme Jter  at  Kit? mat.  It  is 
evident  that  given  the  circumstances  in  1961  where  the 
majority  of  the  hydro-e iectr  ic  generation  sites  in  the 
vicinity  of  the  lower  mainland  and  the  Vancouver  load  center 
had  been  almost  fully  developed,  British  Columbia  had  to 
undertake  immediate  development  of  additional  hydro-e  I  ec tr ic 
si  tes. 


Two  alternative  schemes  of  development  were  evident 
to  the  British  Columbia  government  by  1961.  The  first 
centered  around  the  hydro-e i ec tr i c  generation  made  available 
through  the  Columbia  River  Treaty  (the  downstream  hydro¬ 
electric  benefits  from  the  United  States  and  the  possible 
generation  of  some  1,320,000  kilowatts  from  the  Mica  Creek 
installation).  The  other  scheme  resulted  from  the  mid  i96l 


3y  way  of  comparison  the  rates  of  growth  per  annum 
of  electrical  energy  requirements  in  the  American  Pacific 
Northwest  amounted  to  aoprox i ma te I y  11%  between  1945  and 
1957  and  4 5 %  between  1957  and  1962.  The  projected  rate  of 
increase  between  the  present  and  i960  is  estimated  at  65%. 

^ I b  ?  d . ,  pp.  15  -  18. 
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report  of  the  British  Columbia  Energy  Board  which  noted 
that  it  was  entirely  feasible  as  a  public  undertaking  to 
develop  the  hydro-e I ec tr i c  potential  of  the  Peace  River. 

'It  was  noted  that  compared  to  the  Columbia  River  Treaty 
proposals  the  cost  of  the  power  from  both  sources  would  be 
identical  if  the  flood  control  benefits  of  the  Columbia 
were  excluded  from  consideration.*  The  report  went  on  to 
note  that  a  simultaneous  development  of  both  projects  would 
result  in  a  supply  of  hydro-e ! ec tr ic  power  far  in  excess 
of  British  Columbia’s  domestic  needs.  It  was  suggested 
that  this  problem  could  be  resolved  by  selling  the  hydro¬ 
electric  benefits  resulting  from  the  Columbia  Treaty  agree¬ 
ments  to  the  various  hydro  authorities  in  the  American 
Pacific  Northwest.  The  major  point  of  cons i derat i on  in  the 
sale  of  this  power  was  the  fact  that  no  transmission  facilities 
would  have  to  be  built  in  Canada,^-  ^ 


In  his  submission  before  the  Standing  Committee  on 
External  Affairs,  the  Honourable  R.  G,  ,Y?lliston>  British 
Columbia  Minister  of  Lands;.  Forests  and  Water  Resources  argued 
that  a  comparison  of  the  Peace  and  Columbia  projects  based  on 
the  exclusion  of  the  credit  for  flood  control  benefits  to 
the  Columbia  projects  was  justified  because  the  cost  of  the 
Arrow  Lakes  project  had  risen  from  $66, 000, 0000 , 00  to 
$130,000,000,00.  He  pointed  out  that  it  was  just  ’coin¬ 
cidental*  that  the  increase  in  cost  ($64,000,000.00)  equalled 
the  total  flood  control  credit.  On  the  basis  of  this  turn 
of  events  British  Columbia  felt  the  two  projects  were  com¬ 
parable  in  all  respects.  Canada,  Standing  Committee  on 
External  Affairs,  Mi nufes  of  Proceedings  and  Evidence, 

Columbia  River  Treaty  and  Protocol,  No.  5,  op.cit. 


Ibid.,  pp .  291 -292 . 


Kru t  i  I  la,  op ,  c  i  t . ,  p .  156. 
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.  After  examining  the  main  proposals  of  the  British 
Columbia  Energy  Board  as  outlined  above  the  British  Col¬ 
umbia  government  took  over  the  ownership  of  the  privately 
owned  electric  utilities  in  the  Province  by  passing  the 
Power  Development  Act  on  August  3,  1961,  Two  implications 
follow  from  this  action.  First,  the  establishment  of  a 
Crown  power  monopoly  solved  the  problem  of  public  ownership 
and  development  of  the  major  hydro-e  I  ec t r i c  resources  and 

private  control  of  the  marketing  of  the  electrical  output. 

•  / 

Second,  the  financial  problems  involved  in  private  develop¬ 
ment  of  the  Peace  River  Project  were  lessened  by  placing  the 
financial  resources  of  the  Province  behind  the  development. 

It  is  suggested  that  the  prime  motivation  underlying  the 
British  Columbia  government's  nationalization  of  the  British 
Columbia  Electric  Company  was  due  to  the  Government’s 
belief  that  the  provision  o f  .  re  I  a t i ve I y  low  cost  power  in 
the  inferior  of  the  Province  would  lead  to  a  large  number 
of  externa!  economies.  There  is  some  evidence  to  suggest 
that  if  would  not  have  been  feasible  for  the  British  Columbia 
government  to  assume  that  either  the  magnitude  or  the  tem¬ 
poral  sequence  of  the  investment  requ i red  to  develop  the 
hydro-e I ec t r i c  resources  of  the  province  would  be  undertaken 
by  the  private  utility.  A  report  prepared  by  British  Col¬ 
umbia  Engineering  Company  Limited*  noted  that  there  were 
enough  coal  resources  in  the  Hat  Creek  area  of  British 


Ibid.,  p .  160. 


Columbia  to  provide  an  output  of  two  million  kilowatts 
of  power  for  the  service  life  of  thermal  electric  generating 
stations  at  costs  comparable  to  any  other  source  of  power  in 
Sri  fish  Columbia.  Utilization  of  these  thermal  generation 
units  by  the  British  Columbia  Electric  Company  would  provide 
relatively  inexpensive  power  to  the  main  load  centers,  in 
British  Columbia  in  the  size  of  increments  designed  to 
satisfy  the  demands  of  the  domest ic‘  markets.  If  is  evident 
that  it  wou I d  not  be  to  the  company’s  advantage  to  under¬ 
take.  the  large  investment  required  to  develop  the  Columbia 
River  (particularly  the  Dorr  or  McNaughton  Plans)  or  the 
Peace  River  hydro-e ! ec f r i c  generation  proposals,  given 
the  limited  size  of  its  domestic  market  and  the  federal  bon 
on  the  export  of  power.  It  wou I d  seem  that  on  the  above 
basis  the  ‘take-over’  of  the  British  Columbia  Electric 
Company  was  based  on  the  simple  fact  that  a  private  company 
will  not  undertake  large  capital  committments  when  one  of 
the  main  consequences  of  the  investment  is  to  be  found  in 
the  external  economies  accruing  to  the  region  in  general. 

The  market  mechanism  does  not  provide  a  means  for  compensa¬ 
ting  the  investor  in  this  case;  thus,  considerable  support 
can  be  given  to  government  control,  assuming  that  the 
government’s  objective  is  to  maximize  the  region’s  rote  of 
Growth  over  a  certain  time  period. 

v> 

On  the  basis  of  the  available  evidence  it  appears 
that  the  British  Columbia  government  predicated  the  future 
economic  development  of  the  Province  on  the  simple  assertion 
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that  given  large  amounts  of  low  cost  hydro-e I ec f r i c  power 
concomitant  industrial  development  will  inevitably  appear. 
Support  for  this  conclusion  is  drawn  from  two  statements 
which  can  be  considered  as  the  prime  determinants  of 


British  Co  I umb i a  de ve I opmen t 
deals  with  the  objectives  of 
opmen t,  the  second  deals  with 


policy.  The  first  statement 
British  Columbia  power  deve  I  - 
the  role  power  has  in  further- 


ing  regional  development  part  icu  I  ar'ly  with  respect  to  its 
role  as  a  basic  means  for  extending  the  province’s  industria 
front i e  r . 

British  Columbia  power  policy  has  three  main  objectives: 

(1)  To  develop  British  Columbia’s  economic  hydro  power 
resources  as  rapidly  as  possible  by  encouraging  increased 
use  of  electrical  energy  in  the  province  and  by  seeking 
markets  elsewhere  in  Canada  and  the  United  States; 

(2)  To  reduce  the  cost -of  electrical  energy  in  British 
Columbia  to  the  greatest  extent  possible,  by  developing 
the  best  projects  and  sequences  of  projects  first; 

(35  To  achieve  these  ob  jec  fives  w  i  t  h  a  m i n i mum  of  dis¬ 
placement  of  population,  disruption  of  transpor f at  ion 
facilities  and  destruction  of  other  resources* * 

The  Br i t i sh  Co  I umb i a  governmen t  s  s  appra i sa  I  o  f  the 
Peace  River  Project  in  meeting  the  objectives  of  their  power 
policy  as  well  as  serving  as  a  vehicle  for  promoting  the 
development  and  utilization  of  the  natural  resources  con¬ 
tained  in  the  northern  and  central  interior  portions  of  the 
province  is  defined  in  the  following  statement: 

Low  cost  power  has  never  been  available  in  this  region, 
which  with  its  abundance  of  natural  resources,  appears 
to  be  on  the  threshhold  of  rapid  expansion.  The  deve  I  - 


Canada,  Standing  Committee  on  External  Affairs, 

M  i  n ute s__oJ  P roceed  i  ngs  and  _E v  ?  d e nee,  Co  I  umb  i  a  R  i  v er  T r eat  y 
and  Protoco  l ,  ! o .  5 ,  op  ,  c  1 1 . ,  p  .  2 85 , 
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opment  of  this  area  is  a  primary  objective  in  British 
Columbia’s  power  policy.  Columbia  development  would 
make  no  co.ntr  i  but  ion  towards  meeting  the  power  require¬ 
ments  of  the  northern  area,  and  the  supply  of  power  in 
this  area  was  not  provided  for  in  any  of  the  studies  of 
the  cost  of  power  from  the  Columbia. 

The  basic  question  which  does  not  appear  to  have  been 

answered  is  given  the  natural  resources  of  the  area,  will 

new  investment  take  place?  If  so,  what  wi  I  I  be  the  nature 

of  the  investment  and  what  will  be  its  effect  in  terms  of 

employment,  income  and  government  service  requirements  in 

the  area? 


The  Imoasse  Between  the  Governments  of  Canada 
and  3r  1 fish  Columbia 

It  is  evident  that  by  the  end  of  1961  British  Columbia 
was  no  longer  prepared  to  implement  the -terms  of  the  Columbia 
River  Treaty.  The  basic  tenet  of  the  Treaty  and  the  basic 
point  of  contention  between  the  province  and  federal  govern¬ 
ments  rested  on  the  transmission  of  the  Canadian  s here  of  the 
downstream  power  benefits  into  British  Columbia.  In  order 
to  realize  the  objectives  of  its  two  river  policy-low  cost 
power  from  the  Mica  site  and  development  of  the  Peace  River 
and  the  central  interior  portions  of  the  prov  i  nce—Br  i  f  i  sh 
Columbia  needed  to  sell  its  share  of  the  increase  in  power 
generation  in  the  United  States  for  a  lump  sum  payment.  By 
achieving  this  goal  the  hydro-e I ec t r i c  generation  from  Mica 
could  be  phased  into  the  British  Columbia  power  system 


j  b  i  d » ,  p . 
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after  the  Peace  River  power  supply  had  been  absorbed> wh i I e 
the  power  originating  from  the  American  plants  ecu  id  be 
easily  handled  by  domestic  market  requirements  after  the 
expiration  of  a  twenty  or  thirty  year  contract  sale.  Thun/ 
by  selling  the  power  benefits  resulting  from  the  Columbia 
River  Treaty,  British  Co  I  umb  i  a  cou  l-d  carry  out  its  prime 
objective,  the  development  of  the  natural  resource  frontier, 
without  eventually  sacrificing  any  of  the  hydro-e  I  ec.  t  r  i  c  i  t  y 
derived  from  the  Columbia  River  Treaty  agreements.  The 
British  Columbia  objective  was  to  obtain  a  long  and  short 
run  oain  (development  of  the  interior  and  a  substantial 
amount  of  low  cost  power)  by  trading  off  a  short  run  surplus 
of  power. 

The  historical  record  indicates  that  negotiations 
between  the  two  governments  were  stalemated  for  approximately 
two  years.  After  a  change  in  federal  government  the  impasse 
was  broken  and  an  agreement  was  signed  in  1963  which  design¬ 
ated  the  respective  responsibilities  and  duties  of  Canada 
and  British  Columbia  with  respect  to  the  Columbia  River 
Treaty.*  Three  months  after  this  agreement  the  Minister  of 
Trade  and  Commerce  announced  a  National  Power  Policy  in  the 
House  of  Commons  which  embraced  two  essential  concepts: 

(a)  To  encourage  development  of  large  low-cost  power 
sources  and  to  distribute  the  benefits  thereof  as  widely 
as  possible  through  interconnection  between  power 


* " C  a  n  a  d  a -3  r i t i sh  Col  urn b i a  A ore  em a  n  t  s " , 


R  i  v  e  r 


Treaty  and  Protocol,  op .  c i t . » 


n 


170. 


The  Columbia 
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sys terns  in  Canada,  and  (b)  To  encourage  power  exports 
and  interconnections  between  Canadian-  and  United  States 
power  systems  .’where  such  might  induce  early  deve  I  opmen  t 
of  Canadian  power  resources. * 

The  final  valuation  of  the  Canadian  portion  of  the 
downstream  power  benefits  agreed  to  in  the  Protocol  to  the 
Columbia  River  Treaty  resulted  in  a  lump  sum  payment  to  the 
Province  of  British  Columbia  of  $254,000,000,00  (United 
States)  on  October  I,  1964.  Table  9  indicates  that  after 
all  three  storage  resevoirs  are  completed  there  would  be  an 
estimated  surplus  of  $53,400,000.00  (Canadian  value)  which 
could  be  used  to  pay  one  half  the  cost  of  machining  Mica 
for  hydro-e I ec t r i c  generation.^ 

The  Impact  of  Techno  I  og ? ca  I  Change  on  the  Treaty 

and  Protocol 

British  Columbia's  action  in  undertaking  immediate 
development  of  the  Peace  River  Project  (estimated  completion 
date  is  1963)  was  based  on  technical  advances  in  the  long 
distance  transmission  of  hydro-e I ectr ic  power.  The  magni¬ 
tude  of  this  change  is  easily  illustrated  by  noting  that 


Ibid „ ,  p .  19. 

2 

The  estimated  cost  of  power  generation  at  the  Mica 
site  during  the  thirty  year  period  of  downstream  power  sales 
is  approx.ima  te  I  y  1.5  mills  per  kilowatt  hour.  A  unilateral 
development  of  the  Mica  site  by  Canada  would  result  in  an  on 
site  generation  cost  of  approximately  4  mills  per  kilowatt 
hour.  In  terms  of  dollar  valuation  this  amounts  to  a 
saving  of  $  1 6.,  000, 000 . 00  per  annum  until  the  year  2003.  It 
is  estimated  that  beyond  this  time  a  saving  of  approx imat e ly 
$13,000,000.00  a  year  will  be  realized.  Ibid.,  p.  102. 


' 
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Co  I umb i a 


ompar.f5.on  of  .Revenues,  and. Costs  - 
River  Treaty  Projects* 


A.  Payments  to 

be 

made  by  United  States  of 

Amer ?  ca 

P  ay, me  n  t 

f  nr 

S'A 

Amount  of 
i  I  1  ions  ( C  an 

P  ay. me  n  t 
.  )  at  d a t 

e  o  f 

Value  on  1  April 
$,\\  i  1  1  i  ens  (Can. 

Power  benefits 

274.3 

1  Oct. 

1964 

4  16.1 

F  1  ood  Con t  ro 1 

Duncan 

12.0 

1  Apr i 1 

1964 

15.3 

A  r  r  ow 

56.3 

1  April 

1964 

63.4 

M  i  c  a 

1  .3 

1  Apr i 1 

1964 

_ M3 

Total  501.1 

3.  Capital  Cost 

s 

of  Projects 

Cap  i  t  a  1 

Cost 

Cost  on 

at  in-service 

1  April  1973 

Project  $ 

M  i 

Miens  (Can, 

) *  date 

o  f 

$M i  II  i ons  ( Can 

Duncan  Storage 

33.3 

1  April 

1968 

42,5 

Arrow  Storage 

129.5 

1  April 

1969 

157.4 

Mica  Storage 

245.2 

1  Apr i 1 

1973 

245.2 

General  Costs 

2.6 

1  Apr i 1 

1973 

2,6 

Total  447.7 


C  ,  Su rp.  1  us 

Total  payments  less  total  capital  cost.  i.e. 

A  -3  =  $53.4  m3  I i on 

This  surplus  represents  approximately  one-half  the  cost  of 
Mica  at-site  generation. 


NOTE:  (!)  Interest  rate  assumed  at  5  per  cent  both  on  costs 

and  investment  of  payments. 

(2)  Exchange  rate  assumed  to  be  $1,00  (U.S.)  - 
$1,08  (Canadian) 

*  Includes  interest  during  construction  at  5  per  cent  per  annum. 
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the  existing  t  ransTi  i  ss  i  on  lines  in  195  1  were  rated  at  132 
kilavolts  while  the  Peace  River  line  will  carry  500  ki lava  Its 
The  importance  of  extra  high  voltage  long  distance 
transmission  of  hy dro-e I ec t r i c  power  is  twofold.  First, 

I  arge  relatively  inaccessible  hy dro-e  I  ec t r i c  resources  can 
be  utilized.  Second,  inter  and  intra  regional  transmission 
grids  can  easily  be  established.  These  two  factors  are  a 
prime  feature  of  the  Peace  River  Project.  The  transmission 
line  from  the  Peace  River  Project  will  proceed  almost  dir¬ 
ectly  southward  through  Prince  George  to  a  junction  with  the 
existing  grid  in  the  southern  portion  of  the  province.  Since 
the  major  portion  of  the  province’s  undeveloped  hydro  re¬ 
sources  will  be  traversed  by  this  transmission  line  or  will 
ae  directly  north  of  the  Portage  Mountain  site,  the  obvious 
development  will  be  to  utilize  the  Peace  River  transmission 


line  as  the  main  backbone  of  a 
gener a t i on  f rom  M i ca  wou I d  be 


provincial  grid  system  (the 
tied  into  it  in  approx ima tel y 


1973  or  1980) . 


It  is  estimated  that  approximately  one  ha 


The  magnitude  of  the  technological  breakthrough  not 
only  in  the  size  but  in  the  distance  which  hy dro-e I ec t r ic i ty 
con  be  transported  was  indicated  by  R,  .7.  .7 i  I  listen  in  his 
testimony  to  the  Standing  Committee  on  external  Affairs, 

I  n u t e s  of  Proceedings  and  jEvj  dence,  Columbi  a_  River  Treaty 
and  Protocol,  No.  5,  op.  c  i  t  ♦ ,  p.  295. 

.  ,  .  many  examples  of  500,000  volt  transmission  lines  will 
be  in  service  in  Canada  and  the  United  States,  and,  similarly, 
transmission  distances  will  have  advanced  far  beyond  that  of 
the  proposed  Peace  River  transmission  lines,  what  was  beyond 
the  fringe  of  design  experience  five  years  ago  will,  by  the 
time  of  completion  of  the  first  transmission  circuit  from 
Portage  Mountain  in  I960,  have  become  almost  commonplace. 

The  560-mile,  735,000  volt  transmission  line  from  the  Mani- 


couagon  5  dam  ;n  Quebec  wi 
mile,  interconnection  bet 
power  plant 


I  I  b  y 

ween  Ca 


t h en  be 
I  i  f  o  r  n  i  a 


n  service,  and  a  950- 
a  n  c!  the  Columbia  River 


c  r*  o  M  cr 

W  I  1  4  o 


new  to  be  virtually  assured. 
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of  the  $700,000,000,00  investment  of  the  first  stage  of 
development  will  be  spent  on  the  construction  of  this  line. 
There  are  a  number  of  external  economies  derived  from 
utilizing  the  Peace  transmission  lines  as  the  ma i n  tour  de 
force  in  the  provincial  grid.  One  excellent  example  of  such 
a  case  occurs  in  the  development  of  certain  projects  on  the 
Fraser  River  and  its  tributaries.  Flood  regulation  on  the 
Fraser  River  is  absolutely  necessary  if  adequate  protection 
is  to  be  given  to  the  inhabitants  of  the  communities  located 
in  the  Fraser  flood  plain  in  the  lower  mainland.  The 
British  Columbia  Government  conducted  a  number  of  multi- 
purpose  flood  control  and  power  generation  studies  and  found 
that  adequate  flood  control  could  be  provided  by  the  con¬ 
struction  of  a  number  of  noldinq  resevoirs.  In  addition  to 
providing  adequate  flood  control  these  resevoirs  will  be  cap¬ 


able  of  generating  hydro-e I ectr ic i ty  at  a  cost  of  five  mills 
per  kilowatt  hour  if  transmission  lines  from  its  project 
sites  were  connected  to  the  Peace  River  transmission  line. 
Without  such  a  transmission  line  it  is  evident  that  given 
the  orevailinq  rate  of  four  mills  per  kilowatt  hour  in  the 
southern  mainland  that  the  addition  of  transmission  costs 
to  the  five  mil  I  rate  would  retard  the  speed  with  which 
Fraser  River  projects  would  be  undertaken. 


Th e  Fffect  of  Long  Distance  Power  T ransm i ss i on 
on  the  Treaty  Projects  in  Canada 

The  development  of  a  provincial  power  grid  centered 
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around  the  Peace  River  project  has  serious  implications  for 
the  series  of  storage  resevoirs  and  hydro-e I ec t r i c  sites, 
set  out  in  the  Columbia  River  Treaty  and  Protocol.  This 
results  from  the  fact  that  the  interconnection  of  the 
Peace  and  Columbia  hydro  system  would  allow  large  blocks  of 
secondary  energy  on  the  Columbia  River  to  be  1 firmed-up*  and 
sold. 

With  only  the  Mica  Project  and  Downie  Creek  and  Revel- 
stoke  Canyon  run-of-the-r iver  projects  considered  as 
added  to  the  existing  facilities  on  the  Columbia  the 
I oad-car ry i ng  capability  of  the  Peace  and  Columbia 
systems,  i f - i n terconnected  as  above,  would  be  increased 
by  a  million  ki lowatts  of  firm  power. * 

It  is  evident  that  given  the  existence  of  low  cost  thermal 
generation  units  at  Hat  Creek,  and  the  existence  of  the 
Peace  River  storage  and  generating  capacity  that  a  realistic 
appraisal  of  the  optimal  combination  of  resources  used  for 
hy dro-e I ect r i c  generation  becomes  entirely  different  from 
those  envisaged  under  the  1961  Columbia  River  Treaty  frame 
of  reference.  it  is  strongly  suggested  that  since  the  above 
information  was  available  in  1963  at  the  time  the  negotia¬ 
tions  underlying  the  Protocol  were  being  carried  out  that 
on  purely  economic  grounds  both  the  American  and  Canadian 
negotiating  teams  were  extremely  inept  in  not  carrying  out 
an  entire  re-appraisal  of  the  range  of  technical  alternatives 
available  for  developing  the  resources  of  the  Columbia  Pasin 
in  such  a  manner  as  to  maximize  the  net  benefits  for  both 

K  r  u  t  i  1  la,  op  .  c i  t . ,  p .  159 
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.coun  tries.. 

A  cursory  examination  by  J.  V.  Krutilla  of  only  one 
of  the  many  possible  alternatives  made  possible  by  an 
interconnection  of  the  Peace  and  Columbia  River  hydro¬ 
electric  systems  supports  this  conclusion,.  Krutilla  states: 


H ! ah  Arrow  storaoe  is  a  pure 
version  to  hydro  peaking  as  the 


storage,  not  suited  to  con 


uaily  declines.  Its  inclusion  in  the  original 
in  I960  was  at  least  partially  justified  by  the 


demand  for  storage  grad- 

r  e  a  t  y 
short 

lead  time  required  to  bring  it  into  the  system  and  the 
expectation  that  load  growth  would  leave  a  gap  in  power 
supply  which  High  Arrow  alone  could  fili  in  time  ,  .  . 

Coordinated  operations  of  the  Peace  River  storage  and 
integrated  Columbia  hydro  facilities  by  means  of  trans¬ 
mission  facilities  from  both  developments  to  the 
Vancouver,  3.C.  and/or  similar  Northwest  power  market 
areas  would  accomplish  at  little  additional  cost  the 
purpose  the  Arrow  Lakes  storage  was  intended  to  ful¬ 
fil!  in  the  regional  power  system.  In  fact,  the  increase 
in  firm  power  load  which  such  coordinated  operations 
could  accomplish  would  greatly  exceed  the  incremental 


a  t  a  savings 


contribution  of  the  Arrow  Lakes  storage,  and 
in  cost  nearly  equivalent,  to  the  outlays  for  High  Arrow. 

In  effect,  if  the  Treaty  is  to  be  considered  as 


mutual  undertaking  then  given  the  Peace  River  project  as  a 
fait  accompli  the  achievement  of  an  optimal  hydro-electric 


scheme  must  rest  on  a  re-evaluation  of 


the  Treaty  proposals. 


The  importance  of  this  conclusion  is  best 


illustrated  by 


Krut  i  I  I  a  *  s  observation  that  even  given  tine  present 


T  re  a  t 


y 


scheme,  ''Libby’s  operation  coupled  with  the  coordination  of 
the  Peace  and  Columbia  systems  operation  would  have  sub¬ 
stituted  sa t i s f ac t or i  I  y  for  the  High  Arrow-Duncan  storage 


and  an  e  f  f  ?  c  i  ency  ga  i  n^  (economy)  of  about  $150,000,000.00 
would  hove  been  realized."  (italics  mine) 


Ibid,,  p .  I  9  o . 
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193 
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Earlier  it  was  pointed  out  that  British  Columbia  re¬ 
fused  to  consider  the  implementation  of  either  the  Dorr  or 
McNaugh ton  schemes  of  development  despite  their  superiority 
over  the  Treaty  proposals.  Krutilla  notes  that  given  the 
intertie  between  the  Peace  River  and  Columbia  projects,  the 
substitution  of  the  Dorr-3u I  I  River  sites  in  lieu  of  the 
relatively  expensive  Libby  project  coupled  with  the  elimination 
of  the  Duncan,  High  Arrow  projects  would  result  i n  a 
5230, 000, 000 .00  to  3300,000,000,00  gain  over  f he  Treaty 
acre erne n t  s , * 

The  criticism  of  the  decision  of  both  the  parties  to 
the  Protocol  not  to  re-app raise  the  entire  list  of  projects 
set  out  in  the  Columbia  River  Treaty  of  1961  was  primarily 
based  on  the  change  in  tne  parameters  concerned  with  the 
long  distance  transmission  of  hydro-e  I ec tr i c  power  in 
Canada.  If  this  consideration  is  extended  to  the'  proposed 
chances  in  lo.no  distance  transmission  of  oower  in  the  United 

•  l  v_/  I 

States,  it  completely  vitiates  any  claim  for  economic 
realism  that  could  be  given  to  the  Treaty  and  Protocol 
agreemen t  s . 

T  h  e_  _E_f  f_ec_t_  of  l.ono  Distance  Power  Transmiss?  on 
on  t he  T reaty  Projects  in  the  United  States 

During  the  negotiations  surrounding  the  Protocol  it 
became  evident  to  American  interests  that  agreement  would  be 
reached  on  the  sale  of  the  Canadian  power  entitlement.  The 
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absorption  .of  this  power  posed  certain  shor.t  run  problems 
in  the  Pacific  Northwest.  The  chief  reason  for  these 
problems  arose  from  the  fact  that  the  projected  growth  in 
power  demand  had  not  materialized  and  a  substantial  start 
on  a  number  of  hydro-e I ect r i c  and  flood  control  projects 
had  already  been  undertaken.  This  short,  run  surplus 
position  in  the  Pacific  Northwest  furthered  tentative  plans 
for  the  development  of  an  intertie  between  the  Northwest, 
California  and  Southwest  power  systems.  By  the  time  the 
exchange  of  rat  /  f  i  c.at  ions  of  the  Columbia  River  Treaty  and 
Protocol  had  occurred  in  1964  an  agreement  on  the  establish 
men t  of  an  intertie  had  been  reached  between  the  respective 
hydro  authorities  in  each  area. 

Tiie.  agreement  to  establish  an  inter  fie  between  the 
Southwest  and  Pacific  Northwest  completely  changed  the  para 
meters  on  which  tne  Columbia  Treaty  was  formulated.  The 
major  factor  leading  to  American  participation  in  the 
Treaty  negotiations  was  the  inadequacy  of  the  storage  fac¬ 
ilities  on  the  American  portion  of  the  Columbia  River. 
Canadian  storage  appeared  to  be  a  necessary  condition  if 
relatively  short  run  future  power  demands  were  to  be  met. 

It  was  realized  that  for  any  intermediate  or.  long  term 
consideration  the  electric  power  loads  of  the  region  would 
have  to  be  met  from  conventional  or  nuclear  fuelled  thermal 


One  of  the  more  interesting 
commencement  of  construction  on  the 
Reactor  for  the  thermal  generation 


developments  was  the 
Hanford  New  Production 
of  electricity. 
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genera  t i ng  stations.  The  immediate  construction  of  the 
in  ter  tie  would  almost  destroy  the  importance  of  Canadian 
storage  in  meeting  short  run  power  demands.  Given  the 
intertie,  unregulated  stream  flows  (in  this  case  excess 
stream  flows)  on  the  Columbia  could  provide  secondary  energy 
as  a  fuel  replacement  in  the  primarily  thermal  systems  in 
the  Southwest.  Sirnilarily  during  periods  of  adverse  stream 
flows  the  thermal  units  in  the  Southwest  could  provide 
sufficient  power  to  maintain  a  high  level  of  prime  power 
capacity  in  the  Nortrvwest.  In  addition,  given  the  difference 
in  the  main  load  periods  of  each  area,  each  of  the  systems 
would  be  mutually  re-enforcing  with  respect  to  their  ability 
to  fulfill  peak  demands.  The  hydro-e I ec t r i c  facilities  of 
the  Northwest  would  play  a  key  role  in  this  respect  since 
for  all  intents  and  purposes  there  is  almost  an  instantaneous 
delivery  of  power  from  a  hydro-e  I  ect r i c  system.  The  final 


major  benefit  resulting  from  an  in  ter  fie  of  this  nature  is 
that  given  the  complementary  nature  of  the  two  regions  the 
total  reserves  required  for  both  systems  would  be  less  than 
the  total  required  for  each  individually. 

It  is  evident  that  given  the  above  implications  re¬ 
sulting  from  the  intertie  and  the  complementary  relationship 
existing  between  the  Peace  River  Project  and  any  concomitant 
hydro-e  I  ec t r i c  development  in  the  Upper  Columbia  basin,  that 
the  agreements  incorporated  in  the  Columbia  River  Treaty 


and  Protocol  needed  to  be  completely  re-eva I ua f ed .  The 


_ 
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decisions  incorporated  in  the  Treaty  and  Protocol  were 
based  upon  ceteris  paribus  assumptions  that  held  for  the 
first  decode  and  a  half  of  the  International  Columbia 
River  Engineering  Board  investigations.  The  advent  of  a 
technical  advance  in  long  distance  power  transmission  in 
the  early  I960’s  and  an  inability  on  the  part  of  the 
negotiating  parties  to  explicitly  recognize  maximization  of 
the  rare  of  regional  growth  as  their  main  goal  contributed 
to  the  achievement  of  a  mutual  political  concensus  between 
the  negotiators  rather  than  a  mutual  resolution  of  the 
economic  problem  involved  in  choosing  an  optima!  plan  for 
the  development  of  electric  power  in  the  Columbia  River 
Basin. 


* 


CHAPTER  VI 


CONCLUD I  NS  OBSERVATIONS 

The  main  criticisms  in  this  thesis  are  chiefly  of  a 
methodological  nature,  The.y  are  mainly  addressed  to  the 
problems  which  occur  when  the  conventional  positive  approach 
to  economic  analysis  is  intertwined  with  a  number  of  norm¬ 
ative  cons ? dera t i ons— the  previous  criticisms  of  the  Inter¬ 
national  Joint  Commission’s  Report  on  Principles  are  a  case 
in  point— and  to  the  problems  arising  from  a  refusal  by  a 
number  of  government  and  i  nternat iona  I  agencies  to  furnish 
the  analysis  required  to  answer  their  prime  directives, 

(For  example,  the  criticisms  of  the  International  Columbia 
River  Engineering  Board  report  vis-a-vis  their  terms  of 
reference.)  There  is  little  point  in  conducting  a  further 
examination  of  these  criticisms;  however,  there  is  a  need 
to  re-emphasize  their  import.  These  types  of  criticisms 
are  directed  towards  errors  commonly  associated  with  poorly 
trained  or  poorly  advised  personal  filling  positions  requir¬ 
ing  competent  economic  analysts.  It  is  suggested  that  this 
strongly  implies  that  the  position  of  economics  in  the  hier¬ 
archy  of  applied  sciences  will  continue  to  be  of  a  relatively 
low  ranking  if  the  transition  between  the  commonly  accepted 
theoretical  techniques  and  the  application  of  these  techniques 
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remains  as  widely  spread  as  the  foregoing  criticisms  of  the 
Columbia  River  Treaty  and  protocol  would  indicate.  The 
reputation  of  a  science  must  eventually  rest  on  its 
prac t i t ? oners .  It  is  instructive  to  note  that  while  the 
pattern  of  a  logical  discourse  has  been  the  standard  format 
in  economic  theory  for  a  number  of  decades,  an  exam i na t i on 
of  some  of  the  economic  analyses  underlying  the  Columbia 
River  Treaty  and  Protocol  wou I d  lead  one  to  conclude  that 
it  had  nor  yet  been  discovered  let  alone  implemented. 

:•  c o 1 1 o m  i  c  G r o vv tin  a n d  the  Allocation  of  Nat  ura  I 

Resources 

The  major  criticism  contained  in  the  thesis  is  centered 
around  what  may  be  colled  the  ’recognition  problem*.  This 
proolem  results  purely  and  simply  from  the  fact  that  neither 
of  the  parties  to  the  Treaty  and  Protocol  realized  that  trie 
basic  question  involved  in  a  joint  development  of  the  hydro¬ 
electric  resources  of  the  Columbia  River  basin  was  regional 
economic  growth.  An  examination  of  the  chain  of  events 

•u 

underlying  British  Columbia's  decision  to  utilize  the  Peace 
River  Project  to  develop  the  northern  and  central  portions 
of  the  province  indicates  that  British  Columbia  considered 
the  Columbia  and  the  Peace  River  projects  as  substitute  rather 
than  complementary  developments.  Instead  of  stating  regional 
growth  as  the  prime  objective  and  utilizing  both  projects  as 
a  means  of  achieving  this  end  British  Columbia  tended  to 
'trade  off*  hy dro-e I ec t r i c  development  on  the  Columbia  for 
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the-  hydro-e I ec t r i c  and  growth  considerations  embodied  in  the 
Peace  River  project.  The  short  comings  of  this  basic  mis¬ 
take  was  illustrated  by  noting  that  a  comp  I  eme.nt  ary  devel¬ 
opment  of  these  two  projects  would  lead  to  gains  amounting 
to  $150,000,000.00  to  $250,000,000.00  of  those  realized  from 
the  Treaty  agreements.  It  should  be  noted  that  the  inadequacy 
of  British  Columbia’s  appraisal  of  the  effect  of  major  hydro¬ 
electric  developments  and  long  distance  transmission  on  the 
rate  of  growth  of  regional  per  capita  income  in  the  province 
is  well  illustrated  by  the  fact  that  the  province  has  not 
undertaken  any  type  of  an  analysis  which  would  enable  it  to 
evaluate  the  economic  effects  on  the  provincial  growth  rate 
of  an  inter!  ie  between  the  Pac i f ic-Nor thwest -Southwest  grid 
and  the  Upper  Co  I  urnb  i  a-Peace  River  arid  in  British  Columbia. 

It  has  been  indicated  that  any  consideration  of 
regional  growth  was  effectively  repressed  in  terms  of 
being  explicitly  included  in  either  the  Treaty  or  Protocol. 

This  is  a  singularly  unfortunate  achievement  given  the  ob¬ 
servation  that  the  agreements  contained  in  the  Treaty  and 
Protocol  will  have  a  substantial  impact  on  the  type  and 
rare  of  regional  development  which  will  be  experienced  in 
3r i t r  sh  Co  I umb i a  and  Canada  ( g  i  ven  the  event ua  I  form¬ 
ulation  of  a  national  grid)  in  the  ensuing  years.  In¬ 
vestment  in  the  field  of  natural  resources  par t  i  cu  I  ar i  I y 
in  hydro-e I ectr ic  resources 


are  characteristically 


« 
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large,  and  of  a  long  term  nature.  In  a  country  with  a  large 
abundance  of  natural  resources  and  a  relative  shortaae  of 

o 

capital  long  run  allocation  decisions  formulated  under 
short  run  capital  constraints  may  well  be  traded  off  in 
terms  of  a  long  run  mi sa I  I  oca t ion  of  resources.  if  does 
not  require  much  cognat ive  ability  to  realize  that  a  con¬ 
tinuation  of  this  type  of  approach  w? I  I  eventually  result 
in  a  situation  in  some  future  time  when  all  of  the  existing 
resources  have  been  successfully  m i sa I  I  oca  ted . 


Cost ~3enef i t  A  n  a  I  y  3  is  and  Regional  Resource 


Deve  'Logmen  f 


There  is  one  conclusion  of  some  methodological 
s i gn i f i cance  wh i ch  can  be  drawn  from  th i s  thes is.  It  is 
suggested  that  the  conventional  analytical  procedure  which 
has  been  followed  by  the  American  Army  Corps  of  Engineers, 
by  the  International  Joint  Commission  and  by  almost  all 
analysts  in  the  field  of  water  resources,  should  be  very 
carefully  re-appraised  and  in  fact  for  certain  purposes 
be  discarded.  Cost-benefit  analysis  is  based  on  a  compar¬ 
ative  static  genera!  equilibrium  micro-economic  framework. 
It  is  evident  from  the  discussion  surrounding  the 
’'recognition'  problem  that  this  type  of  analysis  is  less 
than  useful  for  regional  growth  consideration  (that  is, 
changes  in  employment,  rates  of  increase  in  regional 
gross  national  product  etc.).  The  assumptions  underlying 
this  mode  I- -full  employment,  perfect  captial  mobility,  no 
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red  i  st  r  i  bu  l1  ion  of,  income  etc, --remove  from  consideration 
the  factors  (changes  in  p arame t ers )  which  are  of  prime 
importance  to  the  economic  analyst.  Even  if  a  workable 
dynamic  genera! -equilibrium -micro  mode!  could  be  utilized 
this  type  of  an  orientation  is  still  towards  the  effects 


of  the  relevant  changes  on  the  individual  firm,  consumer, 
industry  or  the  relevant  costs  and  benefits  involved  in 
building  a  particular  hydro-e lectr ic  site.* 


Reference  to  Eckstein,  op ,  c  ? t . ,  pp,  24-46  indicates 
that  one  of  the  major  proponents  of  cost-benefit  analysis  is 
certainly  well  aware  of  the  aforementioned  problems.  One  of 
the  basic  developments  emerging  from  Eckstein’s  work  is  the 
establishment  of  a  cost-benefit  criterion  which  supposedly 
compensates  for  the  divergence  between  the  perfectly  com¬ 
petitive,  static  general  equilibrium  model  and  a  dynamic 
imperfectly  competitive  general  equilibrium  model.  He 

ests  "that  only  projects  are  undertaken  in  which  capital 


sugg 


yields  as  great  as  ft  would  in  its  alternative  employment' 
I  e t  _t he  qovernme n  f  use  a  relatively  I  ow  interest  rate  for 


the  _  oast  cm 
c  ons  i  d  e.re.d 
i  n  e  x  c  e  s  s  o  f 


and 


evaluation  of  pro 


y 
ec 


I  f  fed  only _ i_f_ 


i  s . 


the 


but  let  projects  be 


benefit -cost  ratio  i s  we  I  I 


u 


Otto  Eckstein,  ,7 a v e r 


Resource  Dev  el  op men  t 

196  1)7' 


(Cambridge,  Massachusetts:  Harvard  University  Press, 

p .  101. 


It  is  suggested  that  while  Eckstein’s  criterion  may 
serve  as  a  rough  practical  approximation  for  avoiding  govern¬ 
ment  investment  in  projects  which  are  highly  infeasible  it 
does  net  provide  a  format  for  choosing  projects  on  the  basis 
of  maximizing  the  net  benefits  derived  from  a  certain  level 
of  investment  in  a  region  where  the  investment  projects  are 
highly  interdependent  and  capable  of  generating  a  number  of 
backward  and  forward  linkages.  Support  for  this  contention 
can  be  derived  from  a  later  article  by  Eckstein  in  which  he 
admits  that  the  benefit-cost  framework  is  inadequate  for 
dealing  with  the  problem  of  regional  development.  He  points 
out  that  ail  the  relevant  tools  of  economic  analysis  (re¬ 
gional  input-output  analysis,  location  analysis,  regional 
income  analysis)  need  to  be  used.  Otto  Eckstein,  "Benefit- 
Cost  Analysis  and  Regional  Development",  Regional  Economic 
Planning,  Edited  by  VV.  I  sard  and  J.  H.  Cumberland  (Paris: 
OTETcf.  'CT,  I960),  p .  368. 


* 


- 
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it  is  suggest  ad  that  cos  f  -bene  f  i  t  analysis  should  b.e 
strictly  confined  to  individual  project  selections  and  not 
to  an  evaluation  of  a  number  of  projects  which  have  wide 
“spread  effects  on  prices  and  the  employment  of  factors  of 
production.  At  the  risk  of  opening  Pandora’s  box  it  is 
suggested  that  in  large  scale  highly  interdependent  projects 
such  os  those  set  out  in  the  Columbia  River  plans  of  devel¬ 
opment,  that  individual  cost-benefit  analyses  of  individual 
projects  will  prove  to  be  useful  only  if  the  results  from  a 
prior  regional  growth  analysis  are  known.  A  number  of 
estimated  changes  in  certain  parameters  such  as  those  dealing 
w  i  t  h  S  echo  i  ca  I  advance  wh  1  ch  are  i  mpor  f  an  t  in  f  orrnu  I  at  i  ng 
discount  rates  can  only  come  from  estimates  derived  from  a 
regional  development  mode  I .  In  effect,  it  is  argued  that 
the  objective  of  mu  1 1 i -purpose  water  development  projects 
should  be  explicitly  cast  in  the  context  of  promoting  a 
maximum  rate. of  regional  economic  growth.  Sole  reliance  on 
the  cost-benefit  mode  of  analysis  as  demonstrated  in  the 
economic  analysis  carried  out  by  the  International  Joint 
Commission  is  self  defeating  in  both  the  aggregate  (system 
evaluation)  and  individual  sense  (project  evaluation)  if  the 


am i c  growth  properties  ore  ignored. 


Areas  for  F u r ther  Development 


The  criticisms  incorporated  in  this  thesis  have  been 
largely  of  a  negative  rather  than  of  a  constructive  nature. 


- 
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These-  -or  i  t  !  c  i  sms  -have  clearly  pointed  -out  the  great  need  for 
a  positive  economic  approach  to  problems  in  the  field  of 
water  resource  economics.  The  International  Joint  Com¬ 
mission  would  appear  to  have  been  placed  in  the  unfortunate 
position  of  attempting  to  formulate  an  economic  framework 
designed  to  fit  normat  i  ve  cons  i  derat  i  onsvvh  ich  are  beyond 
the  realm  of  positive  economics  and  normally  relegated  to 
the  field  of  policy  making.  Clearly,  this  approach  will  not 
give  policy  makers  the  requisite  economic  guidance  they 
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The  employment  of  a  constructive  mode  of  criticism 
in  the  thesis  'would  have  placed  the  onus  upon  the  writer  to 
suggest  or  indicate  the  type  of  remedial  action  (alternative 
plans)  which  should  be  undertaken  to  correct  certain  lapses 
or  gaps  in  portions  of  the  economic  analyses  conducted  by 
the  various  governments  and  agencies.  This  is  beyond  the 
scope  of  this  thesis;  however,  there  are  three  rather 
general  comments  which  can  be  made  and  which  suggest  certain 
areas  for  investigation  at  a  later  date.  First,  if  is  evid¬ 
ent  that  a  theoretical  construct  labelled  a  natural  resource 


development  model  needs  to  be  formulated.  It  is  suggested 
this  would  require  an  original  piece  of  theoretical  research. 
The  basic  question  which  must  be  answered  by  such  a  model 
would  be  given  a  natural  resource  inventory  of  a  relatively 
sparsely  settled  area  which  is  richly  endowed  in  certain 
basic  resources,  what  type  of  an  investment  program  would 


. 
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lead  to  the  opt  renal  utilization  of  these  resources  in  such 
a  mariner  as  to  insure  the  greatest  rise  in  per  capita  in¬ 
come  for  the  residents  of  that  region.  This  requirement 
would  involve  formulating  relationships  between  energy 
utilization  requirements  and  the  development  of  comp. I emen t ary 
natural  resource  orientated  industries  as  well  as  estimates 
of  the  effect  of  technical  change  on  capital  and  labour 
employed  in  primary  manufacturing.  In  addition  the  con¬ 
comitant  need  for  social  overhead  capita!  provided  by  the 
various  levels  of  government  in  promoting  regional  growth 
would  require  that  governmental  activities  would  need  to  be 
considered  as  endogenous  variables  in  the  model.  It  is 
evident  that  these  few  comments  only  serve  as  a  tentative 
appraisal  of  some- of  the  major  requirements  needed  in  such  a 
model.  It  is  equally  evident  that  such  a  task  would  pose 
an  enormous  number  of  difficult  theoretical  problems. 

As  a  second  genera  I  comment  it  is  suggested  that  an 
application  of  the  existing  tools  of  economic  analysis  could 
yield  some  fruitful  results  in  attempting  to  evaluate  the 
qualitative  and  quantitative  aspects  of  the  major  economic 
trends  involved  in  any  regional  development  cons i dera t i ons . 
This  would  include  tools  of  analysis  ranging  from  regional 
input-output  models  to  certain  linear  and  non-linear  program¬ 
ming  approaches.  From  a  quantitative  point  of  view  it  would 
3ppear  that  none  of  these  tools  would  be  too  well  adapted  to¬ 
wards  casting  much  light  on  as  complex  a  maze  of  problems 
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as  those  included  in  the  development  of  the  Columbia  River 
basin  (the  restrictions  of  constant  returns  to  scale  and 
no  indivisibilities  would  be  particularly  irks ome ) . 

The  third  comment  encompasses. both  the  previous 
comments  in  the  sense  that  it  is  suqqested  that  a  natural 
resource  center  should  be  established  to  examine  the  complex 
theoretical  and  empirical  problems  involved  in  promoting  the 
optimal  utilization  of  Canada’s  natural  resources.  It  is 
proposed  that  this  body  should  be  centered  in  a  major 
university  and  funded  by  the  provincial  and  federal  govern¬ 
ments.  It  is  suggested  that  once  a  sufficiently  large 
number  of  experts  was  collected  that  all  provincial  and 
federal  projects  in  the  field  of  natural  resources  should  be 
required  to  undergo  the  economic  appraisal  of  this  relatively 
independent  and  hopefully,  highly  operational  group.  In 
the  age  of  the  computer  and  the  expert  in  various  fields  the 
eventual  economies  derived  from  standardized  statistical 
and  economic  modes  of  analysis  carried  out  by  a  central  body 
should  result  in  a  mass  production  of  carefully  analysed 
projects  that  would  provide  a  higher  degree  of  guidance  to 
municipal,  provincial  and  federal  policy  makers  than  is 
presently  being  achieved  by  the  present  ad  hoc  approaches. 

it  should  be  re-emphasized  that  the  above  comments 
are  extremely  general  and. in  the  spirit  of  the  third  comment 
I  hey  are  also  utopian  in  nature;  however,  it  is  evident  that 
a  vast  amount  of  work  is  required  in  the  foregoing  general 

serious  approach  can  be  taken 


areas  before  any  type  of  a 
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t  owa  r  os  a  1 1  emp  ting  to  sol  ve  the  p  r  ob  i  ern  of  ach  ie  v  i  n  g  a  n 
efficient  a!  location  of  Canada's  natural  resources. 

As  a  final  concluding  remark  it  is  felt  that  if 
any  implication  of  substantial  importance  can  be  drawn 
from  this  thesis  perhaps  it  rests  in  the  observation  that 
economic  analyses  and  economists  in  general  have  an  important 
role  to  fulfill  in  society.  Their  prime  function  is  to 
provide  the  best  possible  analysis  of  the  many  alternative 
ways  of  allocating  society's  scarce  resources.  The  final 
decision  as  to  what  ends  these  resources  are  allocated  to 


rests  in  the  hands  of  society  as  a  whole.  It  is  suggested 
that  on  the  basis  of  the  examination  conducted  in  this 
thesis  that  neither  economists  or  society  (through  its 
decision  makers)  could  assume  that  any  type  of  an  optimal 
economic  decision  was  reached  with  respect  to  the  allocation 
of  natural  resources  in  the  Columbia  River  basin. 
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